http://v^ww.googlexom/search?as_q=|fcct+physiological+^^ 




Advanced Search Preferences Language Tools Search Tips 
detect physiological monitor report n ^^ -^^^^^^^^| 



Web - Images - Groups • Directory ■ News 
Searched the web for detect physiological monitor report remote 1999 "web page". 

Web Monitor - Answers to Your Web Monitor Questions 
www.empirix.com Learn How Web Monitor Investments Pay Off - Click Here 

Web Report - NetlQ WebTrends to Analyze Web Traffic Data 
www.webtrends.com FREE Trial - Maximize Your ROI - Make Informed Decisions 



Results 1 - 100 of about 383. Search took 0.28 seconds. 

^onsored Link 

Sponsored Link 




FPo nThe 1999 Arizona Cotton Advisory Program 
File Format: PDF/Adobe Acrobat - View as HTML 

... should expect particular phenological or physiological events such ... ag.arizona.edu 
Host Type: automatic detect User ID ... It is important to monitor field conditions ... 
ag.artzona.edu/pubs/crops/az1 123/az11231a.pdf- Similar pages 

rpon The 2000 Arizona Cotton Advisory Program 
File Format: PDF/Adobe Acrobat - View as HTML 

... growers should expect particular phenological or physiological events such ... arizona.edu 
Host Type: automatic detect User ID ... Monitor soil temperatures & the 5-day ... 
ag.arizona.edu/pubs/crops/az1170/az11 701f.pdf - SimlLac^aQes 



PDn Florida 
File Foi 
... accel 
0: Heart 
www.computei 



aPORTB) 



PDF/Adobe Acrobat - View as HTML 

^ patient's current (and past) physiological data and ... Monitor Data I 
Monitor On/Off 1 ... In order to detect whether a patient has fallen ... ^/ / 
jc/2002ProjectReport/ FloridaAtlanticpdf - Similar paqes^ 



po nVision and remote sensing: using nature's technology to examine ... 
File Format: PDF/Adobe Acrobat - View as HTML 

... in plants, atgae and coral and detect variation in ... will be accompanied with measurements 
of the physiological performance of ... and the use of RS to monitor these ... 
www vthrc.uq edu at£l 608Q/ecovis/ imaaes/Prawns%20in% 20Space.PDF - Similar pages 

rPD nRovec<aft^ome: Computer Mediated Remote InteractiorvforBegs^ 
File Forffiat: PDF/Adobe Acrobat - View as HflviL ~ — 
... that Inost humans have the same physiological, psychological, and ... by instrumentii 
an alley-bqo to detect when it ... commands, a user could simply monitor a mjjc] ^ 
web.mediajftTt?edu/--bru^/Srte©t7aaia/rover(G^home.poT 

^over@Home: Computer Mediated Remote Interaction Between Humans 
File Format: PDF/Adobe Acrobat - View as HTML 

1 Rover@Home: Computer Mediated Remote Interaction Between Humans and Dogs B( 
Jshak Resner BA Physics, Cornell University, 1990 Submitted to the Program ... 

Q^dia.mit.edu/"'benres/research/benres%20thesis.pdf- Similar pages 
r More restrr rrfmrn infr*jj.[p^Hia mit pHu 

CyberTherapy 2003 - 19-20 January. San Diego. CA 

... VE may be displayed on a desktop monitor, a wide ... Screening procedures to detect 
individuals who ... students can understand important physiological principles or ... 
www.vepsy.com/cybertherapy/reportEU.html - 101k - Cached - Similar pages 

Guidance for Infant/Child Apnea Monitor 510(k) Submissions 
... as monitoring of heart rate and other physiological parameters linked ... when the unit 
is unable to detect the alarm ... If you believe that your monitor meets these ... 
www.fda.gov/cd rh/ode/guidance/1 1 78.html - 66k - Cached - Similar pages 




[PD nClassM Sosefef-6onttols Guidance Document: ApneaiyiDrrrtefSL. 
FileFi>ffrTafrPDF/Adobe Acrobat - View as HTML 

nummary report The summary report should contain ... The apnea monitor c 
Ipethods of ... of heart rate and other physiological parameters linked to^ 
v.fd a. gov/cd rh/ode/guidance/1 1 78.pdf - Similar pages ^ 
f Mo'fes&sults from www.fda.gov ] 

rpon Annual Report Network Profile 

File Format: PDF/Adobe Acrobat - View as HTML 

... summarised in this first annual report and they ... exploitation is often located in remote 
areas requires ... our ability to identify and monitor specific elements of ... 
www.geoide.ulaval.ca/en/news/ Downloads/1999-2000 en.pdf- Similar pages 



aes indirect 



Sponsored Links 
Web Site Monitoring 

Ensure web site uptime 24 x 7. 
Alert ce!i, pager, SMS. Free trial. 

www.alertsite.com 

Interest: mmmmmmm 



Web Site Monitoring 

Measures Performance, Availability 
Instant Problem Alerts. Free triat. 

www.dotcom-monitor.com 

Interest: mmmmmmm 



InetSoft Web Reporting 

Award winning cross-platfomi V\/eb 
reponing tooi through zero-clienl 

www.inetsoft.com 

interest: ■^■■■■■r 



Web Site Monitor Software 

No monthly fees, 24 x 7 monitoring 
& email alerts, reports, free trial 

www.WebWatchBot.com 

Interest: ^^^mmm 



Steal this web monitor 

Sexy. Sleek. Real-time. 4-wks Free! 
Expect more. Count more. Get more. 

Opentracker.net 

Interest: mmmmmmm 



Web Monitor 

Secretty record all their emails, 
chats, instant messages and more. 

www.spectorsoft.com 

Interest: mmmmmmm 



IPSentrv Network Monitor 

Monitor network devices, databases, 
and more. Download Free Trial Now! 

www.ipsentry.com 

Interest: hhhmhw 



Web Site Monitoring 

As low as 33 cents per day. Can you 
afford not to monitor your site? 

www.echoalert.com 

Interest: mmmmmmmm 

See vour message here... 



rpo nSSC San Dieao TP 3095. May 2000 (Web pag version) 



1/8 



Tuesday, May 06, 2003 



7:37:24 PM 



http://www.google.com/search?as_q= ct+physiological+monitor+report+rei^^+&num=100&hl=en 



File Format: PDF/Adobe Acrobat 
wvCw.spawar.navy.mit/sti/publications/ pubs/td/3095/td3095.pclf- Similar pages 



rPD RSensiRcr§n9effectiriq environment with extremliV-COinuuliiirr^w _ 
^ "JPF/Adobe Acrobat - View as HTML 
. I thinking?" project can potentially use physiological parameters to ... and a t 
to\tetect location or ... The health monitor designed for the Every Sign of ^ 
vadift>»^ww.media. mit.edu/Temp/Extremity.pdf - Similar pages 



rrea 



IPDFiMARSBUGSi 

File Format: PDF/Adobe Acrobat - View as HTML 

... with techniques and technologies to detect evidence for ... been used to inventory and 
monitor shrimp farms ... human body undergoes numerous physiological changes in ... 
home.earthlink.net/-xplorerx2/AstroDocs/Marsbug01072002.pdf - Simi la r page s 

fPon lNDUSTRIAL HYGIENE INFORMATION AND REGULATORY ACTIONS SUMMARY May ... 
File Fomiat: PDF/Adobe Acrobat - View as HTML 

... liquids is effective in minimizing physiological disturbances during ... the instrument 
unable to detect explosive gases. ... to ensure that a gas monitor will respond ... 
chppm-www.apgea.army.mil/IHMSM/armyih/regs/rsmay01.pdf - Similar pages 

rPD RPaula Web Survey 

File Format: PDF/Adobe Acrobat - View as HTML 

... 7 Technologies 2.3.2 Remote Reality an ... 5 1.0 Introduction 1.1 This report contains 
all the ... on the incorporation of the relevant physiological knowledge in the ... 
paula.oulu.fi/Publications/Sun/ey/WebSun/ey. pdf - Similar pages 

Scottmcnealy.COM 

... to enhance integrity often detect stream or ... Biometrics Measurable physiological and/or 
behavioural characteristics ... to eavesdrop and monitor information but not ... 
www.scottmcnealy.com/forumarticles/security.shtml - 50k - Cached - Similar pages 

Resume* 

... radio-telemetry devices and asses physiological health through ... methodology" were 
designed to monitor the condition ... implemented a study to detect the presence ... 
www.eskimo.com/-craigs/pages/resume.html - 27k - Cached - Similar pages 

rpD n2001-2002 Annual Report. Sevilleta LTER Program (NSF Grant ... 
File Format: PDF/Adobe Acrobat - View as HTML 

... efforts that range from genetics to remote sensing of ... presented in the Findings Section 
of this report. ... provides a better ability to monitor conditions across ... 
sevilleta.unm.edu/overview/reports/2002/ 2001-2002-annual-report-all.pdf - Similar pages 

Sustainable Seas Expeditions ■ Live Events. Web Chat 

... Data will serve as a baseline to monitor future changes. ... F the corals are stressed 

and physiological processes start ... are being worked on to detect the effects ... 

sustainableseas.noaa.gov/aboutsse/liveevents/ Iiveevents1999/sep2chat.html - 97k - Cached - Similar pages 
fpo nPART I - ADMINISTRATIVE Section 1. General administrative ... 




File Format: PDF/Adobe Acrobat - View as HTML 
... the Grande Ronde River will detect radio tagged ... longer swim results in adverse physiological 
effects (Wedemeyer ... 6. Monitor water temperatures To determine and ... 

www.efw.bpa.gov/Environment/EW/PROPOSALS/AIWP/ 2000/2000cd/projects/acrobat/2001 6.pdf - Similar pages 



fpoci Title of project Snake River Steelhead Hooking Mortality Study ... 
File Format; Microsoft Word 97 - View as HTML 

... vicinity of the Grande Ronde River will detect radio tagged ... can no longer swim results 
in adverse physiological effects (Wedemeyer ... Monitor water temperatures. ... 

www.efw.bpa.gov/Environment/EW/PROPOSALS/ AIWP/2000/2000cd/projects/word/2Q01 6.doc - Similar pages 
[ More results from www.efw.bpa.gov ] 

fPD RDesigninq Smart Health Care Technology into-the Home of the ... 
File Format: PDF/Adobe Acrobat - View as HTML 

... locality of the residence to detect air-born ... sufficiently fine-grained to determine 
physiological state, these ... A smart room could monitor the walking behavior ... 
www.sandia.gov/CIS/6200/Telemedicine/ docs/futurehome.pdf - Similar pages 

fPD n1-20 final 

File Format: PDF/Adobe Acrobat - View as HTML 

... Ltd • Scott-Wilson Ltd * Strain Monitor Systems Inc ... The detailed report of the Chinese 
project ... Symposium includes workshops, * physiological acoustics lectures ... 
www.aguide.net/magazine/Q3-2001/pdf/Q3-2001 .pdf - Similar pages 

Current Events in DSS 

... of cluttering a person's main monitor with information ... people's emotions by picking 
up physiol gical cues. ... use model-based programming to detect problems that ... 
www.umsl.edu/-sauter/DSS/current.html - 101k - Cached - Similar pages 



Tuesday, May 06, 2003 



7:37:24 PM 



http://www.google.com/search?as_q= ct+physiological+monitor+report+re 



rpd Fi7 Virtual Reality in telemedicine 

File Format: PDF/Adobe Aaobat - View as HTML 

... include: * Screening procedures to detect individuals who may ... students can understand 
important physiological principles or ... and to measure and monitor a wide ... 
216.1 57.8. 1 n'i^ifrhnnlrrrhnntrr ? prif ^imihrrnn^f^ 



. displayed on a desktop monitor, a wide ... include: - Screening procedures to detect individual 
^who ... students can understand important physiological principles or 
157^.195/vrhealth/ehealth.htm - 89k - Cached - Similar pages 

Multimedia. User Interfaces, and Computer Graphics for 1999 
... a floor plan, and readily detect clusters of ... and contact lens movement for physiological 
consideration will be ... teacher via an InterCom can monitor the activity ... 

www.eecs.berkeley.edu/IPRO/Summary/ 99abstracts/chapter 13.html - 92k - Cached - Similar pages 

rPD RPII: SQ167-4Q48(01)00712-X 
File Format: PDF/Adobe Acrobat - View as HTML 

... 1994) indicate that system administrators detect fewer than 20 ... responses, as well 
as some physiological ones, resulting ... increased the security of remote dial-in ... 
students.washington.edu/autobahn/Security.pdf - Similar pages 

rpo nAnnual Report 2001 - 2002 Prepared by: Carol Brewer Carol ... 
File Format: PDF/Adobe Acrobat - View as HTML 

... Access to Science Annual Report, May 2002 ... Page formatting, working with hyperlinks 
and images, and ... development of communities, physiological ecology, natural ... 
ibscore.dbs.umt.edjj/fmbk^jlioii^/ 1 II IMI AMhUlllUUpuit iJUU l-iQQZpdf - Similar pages 



Research R port -Research Progress E 




L Previously used EPG systems detect the outline of tongue ... areas, but are unable to 
mooitorthe tongue ... filter enabled us to develop the physiological gammachirp in ., 

).jp/RRep/RRep99/Research-Progress_E.html - 101k - Cached - ^Siffliiaf pages 

rPD n1999 I ' AR^ 

File Format: PDF/Adobe Acrobat - View as HTML 

... moths may have detrimental physiological or developmental ... 1999 Investigators* Annual 
Report 16 Ecology Project ... methods to inventory and monitor medium-sized ... 
www.nps.gov/yell/publications/ pdfs/iar99/pdfs/iar1 999. PDF - Similar pag es 

rpo nSecure-IT Report 

File Format: PDF/Adobe Acrobat - View as HTML 

... Magazines & Events Ltd Subscribe to : 'Secure-IT online news & security report ... attack, 
what with many phone installers and maintainers having remote access to ... 
www.esteem.co.uk/products/security/Data__security.pdf - Similar pages 

Reef Ball 

... Using Reef Check to Monitor Coral Reefs. ... Use of Chlorophyll Fluorescence in the Physiological 
Assessment of ... Can a Coral Reef Monitoring Program Detect Reliably? ... 
www.reefball.conVresearch.htm -101k- Cached - Similar pages 

rpo nNational Institute of Justice 2000 Annual Report to Congress 
File Format: PDF/Adobe Acrobat - View as HTML 

... and examining officer turnover problems in remote Alaska Native ... and Local Data , Research 
Report, Washington, DC ... of Justice Statistics, October 1999 (NCJ 176330 ... 
www.ncjrs.org/pdffiles1/nij/189 



wwwTic^orq/txtfiles1/nij/1 891 05.txt 
, a^^rson based on physiological or behavioral 



within a correctional facility, rer} 
nitor human vital ... software, and devices to detect concealed weapons. ^ 
1 k - Cached - Similar pages 
results from www.ncirs.org 1 



6teW 



fPo nSAMS 2001 annual report 

File Format: PDF/Adobe Acrobat - View as HTML 

... Geochemistry 9 SAMS/DML - Annual Report 2000/2001 DISCO ... 6 Remote sensing image of 
a study patch containing E ... flux observed during the DISCO cruise, June 1999. ... 
www.sams.ac.uk/newsletters/anrep02.pdf - Similar pages 



Individual Profiles P"U1 fS) R&D Consultants Associates. Inc.faka ... 
... on "Oxygen Free Radicals: Biochemical. Physiological and Pathological . 
to detect their formation ... non invasive tool to monitor oxidative stress ... 
www.rd-inc.com/ProfilesTU.htm - 37k - Cached - Similar pages 



. of ROS and methods 



fPP nREPORT OF THE GCOS REGIONAL WORKSHOP FOR CENTRAL AMERICA AND THE . 
File Format: PDF/Adobe Aaobat - View as HTML 

... concern regarding the frequency of report requests (partidpants ... fact that, in September 
1999, the WMO ... improve maintenance efficiency in remote stations; and ... 



Tuesday, May 06, 2003 




http://www.googlexom/search?as_q==^fcct+physiological+m^ 

wVvw.wmo A/web/gcos/Final%20Report%20of%20cW%20RW.pdf - Similar pages 
rPD RMeeting Report 

File Format: PDF/Adobe Acrobat - View as HTML 

... This project was proposed by the MONITOR Task Team of the ... Programme has been published 
as IGBP Report 47 ... of ecosystem performance in order to detect changes and ... 
ioc.unesco.org/goos/LMR-lll_Report2.pdf - Similar pages 

rpo nMeetinq Report 

File Format: PDF/Adobe Acrobat - View as HTML 

... REPORT ON RELEVANT ICES ACTIVITIES SINCE MARCH (1999) LMR-GOOS ... was held in Stockholm 
in late September 1999. ... in 1998 PICES established the MONITOR Task Team to ... 
ioc.unesco.org/iocweb/iocpub/iocpdf/ggelmrgoos03.pdf - Similar pages 
[ More results from ioc.unesco .org 1 

rpp RThe state of PICES science - 1999 
File Format: PDF/Adobe Acrobat - View as HTML 

... Three volumes of the PICES Scientific Report series were produced in 1999: Number 
10 ... 1998 PICES-GLOBEC CCCC Program MODEL, REX, and MONITOR workshops, and ... 
www.pices.int/Library/PicesPress/ JanOO/Newsletter_Jan_OO.pdf - Similar pages 

rpo nBasel Committee on Banking Supervision Risk Management Principles ... 
File Format: PDF/Adobe Acrobat - View as HTML 

... Banking Group (EBG), which was formed in November 1999. ... 13 Including measures to 
monitor network activity, log intrusion attempts and report of serious ... 
www.occ.treas.gov/ftp/release/2001-42a.pdf - Similar pages 

SearchUK results for Technology 

... study indicates that bulimia may have physiological, as well as ... with built-in sensors 
that detect healing. ... medical gadgets will let patients monitor their own ... 

www.searchuk.com/TOP/News/Online_Archives/ Wired/1 999/Technology/ -101k- Cached - Similar pa g es 

rpo nLeafy Spurge News - January 2001 
File Format; PDF/Adobe Acrobat - View as HTML 

... If you monitor your sites and move your flea ... that are too different to detect, it 
looks ... products (proteins and enzymes) regulate physiological processes like ... 
www.team.ars.usda.gov/news/jan01 .pdf - Similar pages 

fPo nComputer Security 
File Format: PDF/Adobe Acrobat - View as HTML 

... of defensive methods used to detect and thwart ... that depend on a unique physiological 
or behavioral ... The reference monitor introduced in the Anderson report [And ... 
www.cs.ucsb.edu/-kemm/courses/cs1 77/ency.pdf - Similar pages 

rps ivww.cs.ucsb.edu/"'kemm/courses/cs177/ency.ps 
File Format: Adobe PostScript - View as Text 

... are those that depend on aunique physiological or behavioral ... eventand, as the name 
implies, detect when the ... and what attributes to monitor.Although tripwire ... 
Similar pages 

Electromagnetic Radiation Spectrum fPefinitrions. Sources. ... 
... set up to officially monitor and enforce ... It can detect small changes in magnetic ... Blood 
Pressure Modulation, Biochemical, Physiological, Psychological Functions ... 
www.rhfweb.com/hweb/shared2/Newrad.html - 63k - Cached - Similar pages 

rPD RBiospheric Sciences 
File Format: PDF/Adobe Acrobat - View as HTML 

... index was used from 1981 to 1999 as a ... of its global scale perspective and remote 
sensing capabilities ... in efforts to improve understanding, monitor change and ... 
ttpwww.gsfc.nasa.gov/ltp/2001_annual_report/ 2 biospherics.pdf- Similar pages 

fPD RCBD CONVENTION ON BIOLOGICAL DIVERSITY 
File Format: PDF/Adobe Acrobat - View as HTML 

... probably due to differences in physiological tolerances. ... methods that can potentially 
det ct bleaching to ... it should be possible to monitor bleaching phenomena ... 
www.biodiv.org/doc/meetings/sbstta/sbstta-05/ official/sbstta-05-07-en.pdf - Similar pages 

rPD RAZA ANNUAL REPORT ON CONSERVATION AND SCIENCE 1997-98 Volume II: ... 
File Format: PDF/Adobe Acrobat - View as HTML 

... iii FOREWORD The AZA Annual Report on Conservation and Science Volumes II and III: 
Member ... They are also posted on our web page at http://www.aza.org/dept/csd. ... 
www.aza.org/ConScience/ConSciencePubs/ Documents/ARCS9798Vol2.pdf - Similar pages 



PDFi Are Passfaces More Usable Than Passwords? A Field Trial ... 
File Forniat: PDF/Adobe Acrobat - View as HTML 

... based authentication, structural or physiological biometrics requires ... can be used 
to m nit r productivity as ... insufficient power to detect differences between ... 
oneman.cs.uct.ac.uk/brostoff_sasse.pdf - Similar pages 



4/8 



Tuesday, May 06, 2003 



7:37:24 PM 



http://wv^.googlexom/search?as_q==|^pct+physiological+monitor+ 



rps ioneman.cs.ucl.ac.uk/brostoff sasse.ps 
File Format-Adebe-Pe st C cr t pt - V i cw ayText — 



..yWCen-based authentication, structural or physiological biometrics requires ... the^can 

used to monitor productivity as ... require 400 participants to detect (cf. ... 
5tmi|g rj3ages 

Decommissionina/Decontamination & Tank Remediation Bulletin Table , 
... Vapor Analysis; Surface Contamination Monitor and Sun/ey ... Assessment of Hard-to-Detect 
Radionuclide Levels in ... and measuring the Physiological Protective Dosage ... 
www.hsrd.ornl.gov/rapic/7cabdd.html - 101k - Cached - Similar pages 

NEWSLETTER 

... WWII, is apparently nearly impossible to detect and even ... and he also served as Medical 
IVI nitor (physician) for ... for his work on the physiological effects of ... 

inn'^m mr\(nWi?(\02 l.htm - fiOk - 'i^fi^h^d - Similfir pf^H''^'^ 





ELECTRONIC COMMERCE: 

60 People cannot give away their physiological properties, but ... characteristics thg 
are\asy to detect unless it ... shown using the Internet to monitor a session . 
www Jtpic^rg/WhoCa rriesRiskOfFraud.htm - 101k - Cached - Similar pages^ 

rooc iECE Awards & Recoq.'i 
File Format: Microsoft Word 2000 - View as HTML 

... Design of New Instrumentation to Detect and Diagnose ... Algorithm with Special Application 
to Physiological State Monitoring ... In US News & World ReportDs DAmerica ... 
www.ece.drexel.edu/reports/ ECE_Annual_Report'99-00.doc - Si milar pag es 

fppn Marine Biotechnoloqv 

File Format: PDF/Adobe Acrobat - View as HTML 

... and function, and its unique physiological adaptations to ... Nutraceutical products 
employed to detect human pathogens ... new techniques to monitor, assess, restore ... 
www.esf.org/publication/1 27/b iotech.pdf - Similar pages 

rpp n2001 Program Report 

File Format: PDF/Adobe Acrobat - View as HTML 

... please refer to the CRDF's Worldwide Web page at www ... broadly, we also hope that 
this report will encourage ... in 2001 , while continuing to monitor and evaluate ... 
www. crdf . org/Prog ramRepo rt/200 1 Prog ram Report, pdf - Simila r pages 

rpo RReport of Current Research 

File Format: PDF/Adobe Acrobat - View as HTML 

1 Rep rt of Current Research July 1 , 1997 to ... Resources Conservation Service USDA Remote 
Sensing Research ... 18 Using Video Cameras to Monitor Nesting Ferruginous ... 
www.ckwri.tamuk.edu/PDF/CR97-98.pdf - Similar pages 

fPDR HCTA Newsletter 

File Format: PDF/Adobe Acrobat 

... utilizing emergency visit data to detect potential bioterrorism ... with section 395.404, 
FS and monitor patient outcomes. ... and perform analysis to report to trauma ... 
www.hillsboroughcounty.org/health_ss/ hcta/documents/May02.PDF - Similar pa ges 

rpp RMANUAL Part X Monitoring of Air Quality Submanual on Assessment ... 
File Format: PDF/Adobe Acrobat - View as HTML 

... on sites that do not currently monitor ozone using ... A quality assurance report should 
accompany the ... vegetation (ie pre-visible physiological changes, reduction ... 
www.icp-forests.org/pdf/manual10.pdf - Similar pages 

fPP nGaseous Fire Protection Systems 
File Format: PDF/Adobe Acrobat 

... From the HAG report [8] the agent concentration ... which an adverse toxicotogical or 
physiological effect has ... located within the enclosure a remote manual release ... 
www.bfpsa, org.uk/html/Gaseous%20Systems. pdf - Similar pages 

fPo nKNGXFIELD ANNUAL REPORT 

File Format: PDF/Adobe Acrobat - View as HTML 

... Natural Resources & Environment Institute Director's Report 5 Dr ... developed at Knoxfield 
to successfully detect a strain ... 10 Finances 2000/2001 1999/2000 1998/99 ... 
www.nre.vic.gov.au/agvic/ihd/publications/ ihd-research-review-2000-2001 .pdf - Similar pages 

fppn DIVISION OF CONTROL OF TROPICAL DISEASES (CTD) PROGRESS REPORT ... 
File Format: PDF/Adobe Aaobat - View as HTML 

... WORLD HEALTH ORGANIZATION CH-121 1 GENEVA 27 - SWITZERLAND DIVISION OF CONTROL 
OF TROPICAL DISEASES (CTD) PROGRESS REPORT 1996 CTD/PR/97.1 Distr.: Limited ... 
www.who.int/ctd/docs/ctdprogress97.pdf - Similar pages 

fppn This annual report by the Institute of Evolutionary and ... 
File Format: PDF/Adobe Acrobat - View as HTML 



5/8 



Tuesday, May 06, 2003 



http://www.googlexom/search?as_q=^|kct+physiob 

hysi^^cal Adaptations in ... This report 



..: Values 0^ Behavioural, Morphological and Physi 
starts with an overview of important events in 1998 and 1999 and a 
wwwbio.leidenunlv.nl/~-eew/docs/jaan/erslag1998-99.pdf - Similar pages 

rpo nThe Unit Annual Report has been produced for over 25 years 
File Format: PDF/Adobe Acrobat - View as HTML 

... PHYSIOLOGICAL ECOLOGY OF WINTERING NORTHERN BOBWHITE ( COLINUS ... MDC special funds Devices 
to detect ultrasonic calls of ... of field conditions to monitor a variety ... 
www.s nr. missouri.edu/fw/An nualreport2000.pdf - Similar p ages 

rPDF iStatus of US Harmful Algal Blooms: Progress towards a National ... 
File Fomnat: PDF/Adobe Acrobat - View as HTML 

... This report summarizes the status of US coastal HABs ... has a complex life cycle (dif- 
ficult-to-detect cysts, amoebae ... areas where officials may not be monitor- ing ... 
ccmaserver.nos.noaa.gov/NSandT/ BrochurePDFs/HAB_Brochure.pdf - Similar pages 

FPo nGLOBAL OCEAN ECOSYSTEM DYNAMICS GLOBEC Special Contribution No. 4 ... 
File Format: PDF/Adobe Acrobat - View as HTML 

... R port on the GLOBEC National, Multinational and Regional ... of Information : GLOBEC 
Canada web page: http://www ... 50 Duration : 4 Years (1996-1999) Funding Agency ... 
www.pml.ac.uk/globec/Structure/ NatProgs/activities2001 .pdf - Similar pages 

fpp nPerformance Plan FY2000 

File Format: PDF/Adobe Acrobat - View as HTML 

... SRTM '99, GRACE '01) * Detect long-term ... water resources and use * Internationally 
monitor the atmosphere ... Stennis Space Center Commercial Remote Sensing Center ... 
www.hq.nasa.gov/office/codez/plans/99changes.pdf - Similar pages 

rpD RpI okeefe letter TOC 

File Format: PDF/Adobe Acrobat - View as HTML 

... 32 Organization of the Report potential 

to detect the by ... the physiological arousal ... 
www.hq.nasa.gov/office/codez/plans/PerfRep01 .pdf - SLmllar..pages 
[ More results from www.hq.nasa.gov 1 




rpo nlGBP Report 47 Global Change and Terrestrial Ecosystems ... 
File Format: PDF/Adobe Acrobat - View as HTML 

1 IGBP Report 47 Global Change and Terrestrial ... duration and spatial scale to detect 
responses developing ... scientific opportunities, such as remote sensing and ... 
gcte.org/ipplan.pdf - Similar pages 

rppn Acrobat Distiller. Job 4 

File Format: PDF/Adobe Acrobat - View as HTML 

... No reports of any physiological or behavioral effects on ... burrows are particularly 
difficult to detect because of ... To monitor the impact of incidental take, the ... 
www.ca.blm.gov/pdfs/needles_pdfs/lbis/EnvAnalysis.pdf - Similar pages 

rpp nWorkshop Report 

File Fomaat: PDF/Adobe Acrobat - View as HTML 

... General Technical Report, RM-224, US ... Mad River Press, Eureka, California. 208 pp. 
St. Clair, LL 1999. A Color Guidebook to Common Rocky Mountain Lichens . ... 
ocid.nacse.org/airlichenPDF/WorkshopReport.pdf - Similar pages 

rpo nProaram 1 Newsletter Issue 7 - September 1997 
File Format: PDF/Adobe Acrobat 

... that are too subtle for a human observer to detect. ... large English water company which 
expected to monitor 5% of ... This is the first report of these genotypes in ... 
www.waterquality.crc.org.au/hs/pdf/hs1 5.pdf - Similar pages 

fPDFi Proqram 1 Newsletter Issue 7 - Septennber 1997 
File Format: PDF/Adobe Acrobat - View as HTML 

... Workshop Report Exposure Assessment for Disinfection By ... of effect - a measurable 
biochemical, physiological or other ... may be difficult to detect in biological ... 
www.waterquality.crc.org.au/hs/pdf/hs1 8.pdf - Similar pages 

rpp R- Project title: 

File Format: PDF/Adobe Acrobat - View as HTML 

... biocontrol agents, and suitability for remote sensing work ... SERDP CS1 145 2001 Annual 
Report 7 Seedheads were ... To monitor root insects, we collected and dissected ... 
www.cnr.colostate.edu/frws/research/ re l/serdp/200 1atr.pdf - Similar pages 

BHSUG14 

... of an individual based on physiological or behavioral ... strengthen the existing efforts 
to deter, detect, and eliminate ... security, as well as to monitor time and ... 
www.dss.state.ct.us/digital/news14/bhsug14.html - 96k - Cached - Similar pages 

rppFi Third Report on National Needs in Ionizing Radiation Measurements ... 
File Fonnat: PDF/Adobe Acrobat - View as HTML 



6/8 



Tuesday, May 06, 2003 



7:37:24 PM 



http://vmw.googlexoin/search?as_q=^^pct+physiological+monitor^^ 

..: maintenance of a network to monitor dose expos^^.. in the 1 988 "National Needs Report" 
(A-.A.'I ... growth is that radionuclides provide physiological information, as ... 
www.cirms,org/N R3rpt.pdf - Similar pages 

Table of Contents 

... The ability to monitor extreme environments and the ... How were these specialized physiological 
features acquired ... the development of methods to detect and analyze ... 
www2.ocean.washington.edu/lexen/full.html -101k- Cached - Similar pages 

fPo nAnnual R port 1998 

File Format: PDF/Adobe Acrobat - View as HTML 

... of Education for the years 1999-2002 ... 8 INFOTECH Annual Report 2000 The Infotech Oulu 
Lecture ... Luled University of Technology, Sweden - Remote/internet operation ... 
www.infotech.oulu.fi/Annual/2000/annual2000.pdf - Similar pa g es 

fPo nThe Research Foundation 

File Fomnat: PDF/Adobe Acrobat - View as HTML 

... Federal Financial Assistance Management Improvement Act of 1999. ... The report indicated 
that the Research Foundation ... imaging system that can detect and precisely ... 
www.rfsuny.org/annual_report/2001 .pdf - Similar pages 



+ &num= 1 00&hl=en&ie=UTF-8 . 




rPDFi REPQRT OF THE FOURTEENTH MEETING OF THE STANDING COMMITTEE ON ... 
File Format: PDF/Adobe Acrobat - View as HTML 

... of the workshop is appended to the meeting report. ... fleets reached historical lows 
in 1999 but recovered ... the day and behavioral and physiological research on ... 
www.soest.hawaii.edu/PFRP/sctb15/ papers/sctb14_fina!_rept.pdf - Similar pages 

PSY 346 Research - © 2003. Trinity International University (v. ... 
... See if you can detect what the moving dots ... Subjects will monitor a TV screen filled 
with letters ... A physiological psychologist wanted to determine the effects ... 
www.tiu.edu/psychologyrrwelker/PSY346Spring2003.htm - 101k ■ Cached - Similar pages 

rPD RlCES/IOC WORKING GROUP ON HARMFUL ALGAL BLOOM DYNAMICS ICES CM ... 
File Format: PDF/Adobe Acrobat - View as HTML 

... evaluate and assess the use of remote sensing and ... 2: evaluate the modified harmful 
event report fomn. ... phytoplankton data from the years 19881999 was collected ... 
www.ices.dk/reports/occ/2001/WGHABD01 .PDF - Similar pages 

rppn lCES CM 2000/0:05 Ref.: ACME 

File Format: PDF/Adobe Acrobat - View as HTML 

... 2 APPOINTMENT OF RAPPORTEUR WGSSO will report to ACME ... should the programme be able 
to detect) - Identify relevant ... to the local weather and to remote events in ... 
www.ices.dk/reports/occ/2000/WGSSO00.PDF - Similar pages 
[ More results from www.ices.dk ] 

rpo nnstrumentation Development. Measurement and Performance ... 
File Format: PDF/Adobe Acrobat - View as HTML 

... Long-term Monitoring Monitoring plant physiological status in ... of this project is to 
detect subsurface contamination ... irradiation were used to monitor growth and ... 
www . d i a 1 . m ss ta te . e d u/re^ojl 

Book 



-ile Format: PDF/Adobe Aaobat - View as HTML 

. Long-term Monitoring Monitor plant physiological status in ... with a robust isotop 
monitor could provide ... has the required sensitivity to detect radionuclides at ... 
s^ww.dial. msstate.edu/reports/40395R 14.pdf - Similar pages 
lesults from www.dial.msstate.edu 1 

rpo nTable of Contents 
File Format: PDF/Adobe Acrobat - View as HTML 

... Pfister, R.; Sweet, M,; Chew, J. 1999. ... Report on file at: Forestry Sciences Laboratory, 
PO Box ... to quantify management effects on the physiologica l ecology of ... 
www.fs.fed. us/rm/main/iTnrs,,jepefte/teii^UUu.paT- Similar pages 




rpD RCorps^gfuef s Message 
File FpftfTat: PDF/Adobe Acrobat - View as HTML 

/Tedical issues that include the Warfighter Physiological Status Monitor (WPSM), 
al^uite of sensors that will detect wounding, determine live/ dead . 

t^msc.amedd.army.mil/New%20Medallion%20Format/ Jan%2qMg£teHftyn/MedallionJan03final.pdf - Similar pages 



rPD Fi321 Scieritl 



Efairs - 1 Decemt 



EPORTS OF COUNCIL ON 



File Format: PDF/Adobe Acrobat - View as HTML 

... programs work towards 2 goals by the year 2000: (1 ) To detect 70% of all ... WHO'S 1999 
report on global TB control noted that while treatment success needs to be ... 
www.ama-assn.org/meetings/public/ interimSS/downloads/csarep.pdf - Similar pages 

rpo nTable of Contents 

File Format: PDF/Adobe Acrobat - View as HTML 



Tuesday, May 06, 2003 



7:37:24 PM 



http://www.googlexom/search?as_q^^pct+physiological+monitor+^^ 

..: Large pifyWs such as at the maximum physiologi^n size of 8 mm are ... Although 
we can detect systematic disarray in the ensemble of cones, the important ... 
cfao.ucolick.org/pubs/archives/annualreports/ cfao_Annual_Report_yr_1 .pdf - Similar pages 

fPD n0205297 cba Newsletter 

File Format: PDF/Adobe Acrobat - View as HTML 

... that means) physical, mental or physiological func- tion. ... of recognition by the first 
method alone are remote. ... spoke about the Commission's final report on the ... 
www.cba.org/ns/PDF/CbaNewsletterJune2002.pdf - Si milar pa ges 

rpoc ilnstructions for FY 2001 Provincial Project Review 
File Format: Microsoft Word 97 - View as HTML 

... channel automated monitors such as the VR1 Monitor ... pingers but it is not possible 
to d tect all of ... HC; Shively.RS (1998): Growth and physiological responses to ... 
www.cbfwa.org/2001/innovative/projects/22001 n.doc - Similar pages 

rpo nAustrallan Telehealth Glossary of Terms 
File Format: PDF/Adobe Acrobat - View as HTML 
... report 

vl-zeImer.cqu.edu.au/AN/HIC99/glossary.pdf - Similar pages 

fPo nMinutes of the 24th Meeting 

File Format: PDF/Adobe Acrobat - View as HTML 

... 6.3 Remote Sensing Kapron would like to resurrect this ... His report is in Appendix D13.3. ... effects 
that environmental factors have on physiological processes and ... 
www.pfc.forestry.ca/monitoring/inventory/ cfic/minutes/cfic99minu tes_e.pdf - S imilar pa g es 

Clinical and medical genomics glossary 

... othenwise impenetrable "normal range" of physiological variation and ... uses to describe 
efforts to monitor the medical ... are now being used to detect and identify ... 
www.genomicglossaries.com/content/ clinical_genomics_email.asp - 101k - Cached - Similar pages 

Soil & Groundwater Studies Bulletin Table of Contents 

... methods worked best in attempts to detect the sites ... 62 days after sowing to monitor 
changes in ... the basis of their morphological, physiological and biochemical ... 
www.em.doe.gov/rapic/7cabsg2.html - 101k - Cached - Similar pages 

fPo nCHIEF SCIENTIST OFFICE ANNUAL REPORT 
File Format: PDF/Adobe Acrobat - View as HTML 

... In 1999, only 7 grants totalling £155,740 were ... without compromising clinical care 

is even more remote. ... should be 6 CHIEF SCIENTIST OFFICE ANNUAL REPORT Page 9. ... 

www.dcn.ed.ac.uk/csrg/cso2000/cso.pdf - Similar pages 

fpon User authentication In online assessment. 
File Format: PDF/Adobe Acrobat - View as HTML 

... In this report a distinction between online learning and e-learning will ... course administrators 
and teachers a possibility to track and monitor learner activity ... 
www.cs.umu.se/-kerstin/MasterThesis.pdf - Similar pages 

rooc ilntroduction 

File Format: Microsoft Word 97 - View as HTML 

... This report includes 5 projects that were the outcome of ... currently there is no easy 
way to monitor changes in ... Chlorophyll A sample. Satellite remote sensing. ... 
www-unix.oit.umass.edu/-bmccomb/eoeadraft.DOC - Similar pages 



=100&hl 



Result Page: 



Goooogle ► 

1 2 3 4 Next 



Idetect physiological monitor report re Google Search 



Search within results 



Dissatisfied with your search results? Help us improve. 

Google Home - Advertise with Us - Business Solutions - Services & Tools - Jobs, Press. & Help 

©2003 Google 



8/8 



Tuesday, May 06, 2003 




hysiological+monitor+report+remot|*|%22create+web+pages%22 



http://www.google.coni/search?q=dete 

Advanced sBSrch Preferences Language Tools Search Tips 

^ [ detect physiological monitor report n ^fel^li^^^^^tfl 



Web - Images - Groups - Directory - News 
Searched the web for detect physiological monitor report remote "create web pages**. 
Try Gooole Answers to get help from expert researchers. 

Web IVIonitor - Answers to Your Web Monitor Questions 
www.empirix.com Learn How Web IVIonitor Investments Pay Off - Click Here 

WEB REPORT - Try WebTrends FREE - Track & Analyze Web Traffic 
viww.webtrends.com Acquire, Convert & Retain More Web Customers - Learn More HERE 



The HJ Andrew&jGtiffiatoloqical Field Measurement Program 
... technici^fwr^h a way to monitor the operation ... Additionally, the ability to detect 
problenirquickly provides ... Climatic and physiological data summaries for the ... 
ltern^.edu/documents/data-informationmanagement/DIMES/html/henshaw1.fv2.htm;>: 



Results 1 - 9 of 9. Search too 




: - Cached - 



Andrewg^&a)erimeiataHPgrest Ll'ER: CliniateSumn 

rrnvifjP5.tr4TT?T^lnn^ wny tn mnnittn njH l ilTTin nrirjitinmlly the ability to 
det^crpfoblems quickly ... Climatic and physiological data summaries for the HJ^ 



f. fsl.orst.edu/lter/research/component/climate/ summary. cfm?sum= 
I Web Site Accessibilitv 



Dpnav= 



... if yourpag ct i a u ; l ua d dUIti on d m onochrome monitor ... blindness The inability to detect, 
distinguish between ... Loss or abnormality of physiological or anatomical ... 
trace.wisc.edu/archive/html_guidelines/version7.htm - 101k - Cached - Similar pages 

Unified Web Site Accessibilitv Guidelines 

... if your pages are readable on a monochrome monitor. ... blindness The inability to detect, 
distinguish between ... Loss or abnormality of physiological or anatomical ... 
www.esa.int:8080/handy/om/distr/projects/uk_trace.html - 101k - Cached - Si mi lar pages 

Unified Web Site Accessibilitv Guidelines 

... if your pages are readable on a monochrome monitor. ... blindness The inability to detect, 
distinguish between ... Loss or abnormality of physiological or anatomical ... 
msg2.ucr.edu/websupport/htmlgide.html - 101k - Cached - Sjjrnjjar page^^ 

rpD RSection 5 Technology Tools and Needs Table of Contents 
File Format: PDF/Adobe Acrobat 

www.gslis.utexas.edu/-l3875nw/WBESect5.pdf - Similar pages 

rpon lnnovators' Challenge 
File Format: PDF/Adobe Acrobat - View as HTML 

... AO fundus cameras (the cameras used to image the retina) can detect eye diseases 
such as macular degeneration and glaucoma earlier than with conventional ... 
bases.stanford.edu/site/interact/ichall/abstracts.pdf - Similar pages 

Disability News Newsgroup Archives 

... if your pages are readable on a monochrome monitor. ... blindness The inability to detect, 
distinguish between ... Loss or abnormality of physiological or anatomical ... 
www.dimenet.com/disnews/cgi/getiink.cgi7340T - 87k - Cached - Similar pages 

rpo nPart B: Description of scientific/technological objectives and ... 
File Format: PDF/Adobe Acrobat - View as HTML 

... to early AD. and (iii) monitor the effects ... in order to investigate by neuro-physiological 
variables the ... Indeed, a report will indicate the crucial experiments ... 
hreeg.ifu.uniromal .it/ADDB-part-B.pdf - Similar pa ges 



[detect physiolo gical mo nitor report r*; l^j^gMl^Spl Search within results 




sponsored Link 
Sponsored Link 



Sponsored Links 

Web Site Monitoring 

Ensure web site uptime 24 x 7. 
Alert cell, pager, SMS. Free trial 

www.alertsite.com 

Interest: wmmmmmmm 



Web Site Monitoring 

Measures Performance, Availability 
Instant Problem Alerts. Free trial. 

wvm.dotcom-monitor.com 

Interest: 



InetSoft Web Reporting 

Award winning cross-platform Web 
reporting toof through zero-client 

www.inetsoft.com 

Interest: mmmmmmm 



Web Site Monitor Software 

No monthly fees, 24 x 7 monitoring 
& email alerts, reports, free trial 

www. WebWatch Bot, com 

Interest: mmmmhmi 



Steal this web monitor 

Sexy. Sleek, Real-time. 4-wks Free! 
Expect more. Count more. Get more. 

Opentracker.net 

Interest: mmmmmmm 



Web Monitor 

Secretly record all their emails, 
chats, instant messages and more. 

www.spectorsoft.com 

Interest; ■■■■■■■■ 



IPSentrv Network Monitor 

Monitor network devices, databases, 
and more. Download Free Trial Now! 

www.ipsentry.com 

Interest: mmmmmmm 



Web Site Monitoring 

As low as 33 cents per day. Can you 
afford not to monitor your site? 

www.echoalert.com 

Interest: mmmmmmm 

See your message here... 



Dissatisfied with your search results? Help us improve. 



Google Home - Advertise with Us - Business Solutions - Services & Tools - Jobs, Press, & Help 



Tuesday, May 06, 2003 



7:39:12 PM 



http://wvm.googlexorn/search?q=det^tphysiological+monitor+report+remot^^%22create+web+pages%22&nu.^ 

©2003 Google 



2/2 



Tuesday, May 06, 2003 



7:39:12 PM 



Illlllil 



II 



United States Patent [i9] 

Brown 



US005951300A 
[11] Patent Number: 
[45] Date of Patent: 



5,951,300 
Sep. 14, 1999 



[54] ONLINE SYSTEM AND METHOD FOR 
PROVroiNG COMPOSITE 
ENTERTAINMENT AND HEALTH 
INFORMATION 

[75] Inventor: Stephen J, Brown, Mountain View, 
Calif. 

[73] Assignee: Health Hero Network, Mountain View, 
Calif. 



[21] Appl. No.: 08/814,293 
[22] Filed: Mar. 10, 1997 

[51] Int. Cl.'^ G09B 19/00; G09B 23/28 

[52] U.S. CI 434/236; 434/262 

[58] Field of Search 434/118, 236, 

434/237, 238, 262; 345/326, 327, 328, 
329, 333, 334, 335, 339, 342, 347 

[56] References Cited 

U.S. PATENT DOCUMENTS 
5,304,112 4/1994 Mrklas et al 600/27 



5,307,263 4/1994 Brown 600/301 

Primary Examiner — Robert A. Hafer 

Assistant Examiner— John Edmund Rovnak 

Attorney, Agent, or Firm — Lumen InteUectual Property 

Services 

[57] ABSTRACT 
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SUMMARY OF THE INVENTION 
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1 2 

ONLINE SYSTEM AND METHOD FOR al. patent does not discuss health education issues. Other 

PROVIDING COMPOSITE U.S. Patent Nos. related to selective addressing of receivers 

ENTERTAINMENT AND HEALTH include U.S. Pat. Nos. 5,565,909 and 5,432,542 by Thiba- 

INFORMATION deau et al., and U.S. Pat. No. 4,264,924 and U.S. Pat. No. 

5 4,264,925 by Freeman et al. 

RELATED APPLICATION DATA None of the above-nientioned disclosures provides a 

-mis invention relates to co-pending U.S. patent applica- ^.^ ^^^'^^^^ ^^P^*'^^ delivering personalized health 

tion Ser. No. 08/669,613 filed Jan. 24, 1996, "On-Line information to a patient, without requiring an express 

Health Education and Feedback System using Motivational ^^'l"^^^ mformation by the patient. 

Driver Profile Coding and Automated Content Fulfillment," OBJECTS AND ADVANTAGES OF THE 

by inventor Stephen J. Brown, and to co-pending U.S. Patent INVENTION 
Application "System and Method for Modifying Documents 

Sent Over a Communications Network," by inventors Accordingly, it is a primary object of the present invention 

Stephen J. Brown and Konstantin Othmer. The above- to provide a system and method for delivering personalized 

mentioned U.S. Patent Applications are herein incorporated health content to a patient, without requinng specific patient 

by reference requests for the health content. The system allows delivering 

personalized health content in the course of normal recre- 

FIELD OF THE INVENTION ational activities of the patient. Personalizing the health 

content improves the educational effectiveness of the 

This invention relates to the field of health education, and 20 method. Ilie system allows the use, without substantial 

in particular to an on-line system and method for displaying modification, of pre-existing spatial or temporal layouts of 

to a patient a composite of patient-selected entertainment entertainment programming. The use of a dedicated server 

content and personaUzed educational health content. ^^^^^ processing and storage allows a reduction in the 

BACKGROUND OF THE INVENTION ^5 f"'" transferred over relatively low-bandwidth 

communication lines to patients homes. 

The health care community has recognized in recent years 
the importance of preventive care in managing patients' 

health. Preventive care is important for managing the health A system for dehvering personalized heahh information 

of patients having chronic diseases or long-term conditions, comprises a source of personalized health content, a source 

as well as for reducing the incidence of undesirable behavior "'^ of entertainment content, a composing means in communi- 

(e.g. smoking) in at-risk patients. Preventive care includes cation with the sources of entertainment and personalized 

educating patients about diseases and/or health conse- health content, and a display means in communication with 

quences of behavior, ensuring communication between the composing means. 

patients and health care providers (e.g. doctors), and pro- xhe composing means generates a composite of enter- 

viding patients with tools and/or treatments for managing lainment content and personalized health content. The dis- 

discases or behaviors. play means generates a display of the composite. 

Cbmmonly used preventive care approaches suffer from xhe source of entertainment content is in communication 

several drawbacks. Much of preventive care is voluntary, with a content request means for allowing the patient to 

and thus a large fraction of preventive care resources is expressly request specific entertainment content, i.e. to 

typically spent on patients who actively seek involvement in «puU'' content from the source of entertainment content. The 

their care. A large number of patients do not actively seek entertainment content is delivered to the composing means 

information and treatment in the absence of symptoms. Also, following an express patient request for the entertainment 

health care providers receive very little information on content. 

whether patients are complying with preventive care guide- ^^^^^ personalized health content comprises a 

fines. Thus, health care providers often are not able to take ^^^^^^ ^^^^^^^ selection means in communication with a set 

remedial steps before the disease affects patients symptom- -^^^^^ ^^^n^ content selection means generates the 

atically (e.g. through pam). Reaching passive patients and personalized health content according to data from the set of 

people at risk for developing medical conditions is critical to -^^^^^ ^he set of inputs comprises a general heahh content 

dehvermg effective preventive care. -^^^^ allowing the selection of content from the 

The mass-marketing techniques used for health education general health conterit base. Inputs used for content selection 

by most health maintenance organizations (HMOs) and include a medical treatment regimen, a health profile, an 

insurance companies allow little customization of in form a- educational treatment plan, a psychological profile, and a 

tion to an individual patient's needs. Consequently, many content history of the patient. A treatment plan means 

patients may not directly identify with the educational 55 generates the educational treatment plan from the treatment 

approaches used by their health care providers. Personaliz- regimen and health profile of the patient, 

ing health education would significantly raise the effective- j^e medical treatment regimen specifies target health 

ness of preventive health care, especially in children and parameters, while the health profile specifies actual health 

adolescents. parameters of the patient. The treatment plan is generated by 

In U.S. Pat. No, 5,542,420, Goldman et al. describe a go comparing the target parameters to the actual parameters, 

system for prescribing personalized diets to individual The treatment plan specifies educational goal parameters of 

patients. Health profiles of the patients are used to generate the patient. The educational goal parameters measure the 

the personalized diets. UTic system described by Goldman et importance of corresponding educational goals for the par- 

al. requires patient initiative in the prescription process. ticular patient. The psychological profile comprises data 

In U.S. Pat. No. 5,140,419, Galumbeck el al. describe a 65 characterizing likes, dislikes, and motivators of the patient, 

multiply-hierarchical data delivery system capable of 'Hie content history identifies the health content to which the 

addressing receivers singly or in groups. The Galumbeck et patient has been expo.sed within a given time period. 
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The composing means generates the composite according 
to a patient criticality. The patient criticality measures the 
patient's compliance with the treatment regimen. A critical- 
ity means generates the patient criticality by comparing the 
treatment regimen and the health profile. 5 

The composite is preferably a spatial composite. That is, 
the composite comprises a composite page including both 
entertainment and health content. The composite page com- 
prises an entertainment section comprising the entertain- 
ment content and a health section comprising the health 
content. The source of entertainment content generates an 
original page comprising an entertainment section and an 
undesirable section (e.g. an advertisement). The composing 
means replaces the undesirable section with a health section, 
thereby generating the composite page. The page layout of 15 
the composite page is substantially identical to the page 
layout of the original page. A spatial composite preferably 
comprises a hypertext markup language (HTML) document. 

In an alternative embodiment suited for television health 
education, the composite is a temporal composite. The 
display of the composite then comprises an image sequence 
comprising a first image and a second image, wherein the 
first image comprises the entertainment content and the 
second image comprises the health content. The first image 
consists substantially of the entertainment content, while the 
second image consisLs substantially of the health content. 

The system comprises a client subsystem comprising the 
display means, and a server subsystem in communication 
with the client subsystem over a remote network. The 
display means preferably comprises a television set and a 
multimedia processor. Suitable remote networks include the 
Internet and communications lines used for cable television 
delivery. The server subsystem preferably comprises the 
composing means and the entertainment and health content 
sources. The server subsystem, and in particular the source 
of health content, is in communication with a plurality of 
client subsystems, where each client subsystem corresponds 
to a different patient, and where data is customized 
(personalized) independently for each chent subsystem. 

'ITie present invention further provides a methcxl of deliv- 
ering health information to a patient. The method comprises 
the steps of generating the composite of personalized health 
content and patient-requested entertainment content, and 
displaying the composite to the patient. 45 

DESCRIPTION OF THE FIGURES 

FIG. 1 is a high-level block diagram illustrating the 
operation of a system of the present invention. 

FIG. 2 illustrates the generation of a composite page by 
substitution of a health section for an undesirable section in 
an original page, according to the present invention. 

FIG. 3- A is a block diagram illustrating a preferred 
method of generating a patient criticality and personalized 
health content, according to the present invention. 

FIG. 3-B is a block diagram exemplifying structures for 
a medical treatment regimen, health profile, and educational 
treatment plan for a diabetes patient, according to the present 
invention. 

oO 

FIG, 3-C is a block-diagram exemplifying preferred struc- 
tures for a general health content base, psychological profile, 
and content history, according to the present invention. 

FIG. 4- A shows preferred hardware and connections for a 
system of the present invention. 65 

FIG. 4-B shows an alternative arrangement of hardware 
according to a system of the present invention. 
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DETAILED DESCRIPTION 

In the following description, a source of content is under- 
stood to include a record of the content (e.g. a HTML file), 
or hardware used to store the content (e.g. a server). Per- 
sonalized health content is understood to refer to health 
content that is personalized to an individual patient's health 
situation, and not merely to a health situation of a generic 
patient having a given disease. In a system for delivering 
health information to a plurality of patients, personalized 
health content is understood to refer to health content 
customized individually for each patient. The statement that 
an input is in communication with some data processing 
means is understood to mean that the data processing means 
is adapted to use (directly or indirectly) data specified by the 
input. The term server is understood to refer to an 
information -gen era ting device capable of communicating 
with a plurality of clients; servers include computer servers 
and television delivery systems. The term patient is under- 
stood to refer to persons suffering from a condition or 
disease, as well as persons at risk for engaging in behavior 
having adverse health consequences. 

The following discussion will focus on a computer-based 
implementation of a system and method for diabetes pre- 
ventive health care. It will be clear to the skilled artisan that 
the present invention is suitable for preventive care directed 
to many other health conditions. Moreover, there are many 
well known structures, interfaces and processes that are 
suitable for implementing the present invention. 

FIG. 1. illustrates generally a heahh information delivery 
system of the present invention. A source of entertainment 
content 20 and a source of personalized health content 22 are 
in communication with a composing means 24, which in 
turn is in communication with a display means 26. Source 20 
generates entertainment content 30, while source 22 gener- 
ates personalized health content 32. Composing means 24 
generates a composite document 34 comprising entertain- 
ment content 30 and personalized health content 32. Display 
means 26 generates a display 36 of composite document 34. 
A patient criticality or criticality data 40 is used by com- 
posing means 24 to modulate the relative display importance 
of health content 32 within display 36. 

Preferably, entertainment content 30 comprises a hyper- 
text markup language (HTML) document requested by the 
patient under treatment. Personalized heahh content 32 
comprises an HTML document encoding a personalized 
educational health message, while composing means 24 
comprises computer software. Composite document 34 is 
preferably a HTML file. Display means 26 comprises com- 
puter software (e.g. a browser) capable of generating dis- 
plays of HTML documents. It will be apparent to the skilled 
artisan that, in general, many formats other than HTML are 
available for entertainment content 30, personalized health 
content 32, and composite document 34. 

The composite is preferably a spatial composite. That is, 
entertainment and health content are displayed within the 
same composite page or image. FIG. 2 illustrates the gen- 
eration of a spatial composite according to a preferred 
embodiment of the present invention. Aconventional HTML 
entertainment document comprises an original page 100. 
Original page 100 comprises an entertainment section 102 
and an undesirable section 104. Page 100 is a conventional 
web page such as a home page of a company or information 
provider. Undesirable section 104 comprises an advertise- 
ment not requested by the patient, or other information 
targeted for replacement. 

Composing means 24 uses page 100 and a health section 
106 to generate a composite page 108. Composite page 108 
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comprises an entertainment section 112 and a health section ing the patient's response to various motivating factors such 

116. Preferably, entertainment section 112 is identical to as love of family or fear of adverse health consequences, and 

entertainment section 102. Composing means 24 thus essen- the patient's interest for cultural or artistic subjects such as 

tially replaces undesirable section 104 with health section football or jazz music. The data of psychological profile 220 
116. Health section 116 is preferably formatted to have 5 is gathered from tests of the patient, from questionnaires, 

substantially the same size as undesirable section 104, such and by monitoring the patient's usage of the system. Psy- 

that the page layout of composite page 108 is similar to the chological profile 220 records the subjects corresponding to 

page layout of original page 100. Health section 116 com- the health sections on which the patient has requested 

prises a link to further information related to the subject of information (by clicking on the sections), 
health section 116; the patient accesses the link by clicking 10 Selection means 200 compares parameters of psychologi- 

on health section 116. In an alternative embodiment (not cal profile 220 with corresponding parameters of message 

illustrated), a composite page is generated by adding a health characterizations. Selection means 200 then tends to select 

section to an original page, without removing any undesir- for display messages which fit the patient's psychological 

able section from the original page. profile. For example, for a diabetes patient motivated by fear 

Generating page sections of predetermined size using of adverse future health consequences, selection means 200 

HTML is well known in the art. Generating HTML com- is Hkely to select messages describing long term adverse 

posites and recognizing advertising sections of HTML docu- health consequences (e.g. blindness, amputation) resulting 

ments arc described in detail in the above-incorporated U.S. firom poor diabetes health care. For a patient motivated by 

Patent AppUcation "System and Method for Modifying money, selection means 200 tends to select messages that 
Documents Sent Over a Communications Network." 20 communicate the financial benefits of maintaining blood 

Criticality data 40 modulates the mixing of entertainment glucose levels within prescribed ranges. For a patient moti- 

section 102 and health section 106. Criticality data 40 vated by love of family, selection means 200 tends to select 

measures the patient's compliance with a doctor-prescribed messages emphasizing the importance of proper care to the 

treatment regimen. Criticality data 40 modulates the relative patient's family. In general a patient responds to a plurality 

display importance of section 116 within page 108. The of motivational factors. 

relative display importance preferably includes the probabil- 'ITie set of inputs fiirther comprises a medical treatment 

ity that undesirable section 104 is replaced by health section regimen 202. Treatment regimen 202 preferably comprises 

116. For a patient managing his or her health successfully, a set of doctor-prescribed medical goals or target health 

composite page 108 may include a limited number of heahh parameters for the patient. 

sections 116 and a relatively large number of advertising "'^ For a diabetes patient, such parameters include target 

sections. For a patient not in compliance with the treatment range of blood glucose levels, weight, exercise times, 

regimen, composite page 108 includes a large number of parameters characterizing the patient's diet, and recom- 

health sections 116. In another embodiment, relative display mended period between doctor checkups, 

importance includes the size and placement of health section -j^e set of inputs further comprises a health profile 204 of 

116 within page 108; the page layout of composite page 108 patient. Health profile 204 comprises a set of actual 

is then generally different from the page layout of original health parameters of the patient. At least some of the actual 

page 100. health parameters defined by health profile 204 correspond 

FIG. 3-A illustrates the steps used to generate personal- to the target health parameters of treatment regimen 202. For 

ized health content 32 in a preferred embodiment of the adiabetespatient, health profile 204 includes a history of the 

present invention. Source 22 of personalized health content patient's blood glucose reading, as well as the patient's 

32 comprises a health content selection means 200 in weight, age, date of last doctor checkup, and other infor- 

communication with a set of inputs. The set of inputs mation relevant to the patient's health. Suitable parameters 

provides data for generating personalized health content 32. for characterizing diseases other than diabetes can be readily 

The set of inputs of selection means 200 comprises a base 45 determined by an artisan of average skill, 

of general health content 222. General health content 222 is A criticality means 205 generates criticality 40 by com- 

generaled and updated using research on communicating paring treatment regimen 202 and health profile 204. 

health information. The general health content base 222 is Preferably, criticality 40 comprises a criticality index that 

preferably a large database of messages comprising video, measures differences between actual health parameters of 
audio, hypertext, and/or text-to-speech data. Each element 50 the patient (as reflected in health profile 204) and corre- 

of general health content base 222 comprises a message and spending recommended health parameters of the patient (as 

a message characterization, as illustrated in FIG. 3-C. 'ITie determined from treatment regimen 202). For example, for 

message characterization comprises an explicit or implicit a diabetes patient the criticality index increases if the 

description of the message. In particular, the message char- patient's current blood glucose reading is not within a 
acterizalion comprises information on the treatment plans 55 prescribed range, or if the period since the patient's last 

and psychological and/or health profiles for which the doctor checkup is longer than the recommended period 

message is suitable or effective. In a preferred embodiment, between doctor checkups. Exact dependencies of criticality 

the message characterization comprises tags indicating the indices on actual and recommended health parameters can 

efifectiveness of the corresponding message for given treat- be readily determined by the skilled artisan according to the 
ment plan, psychological profile, and health profile param- go disease under treatment and the medical data available for 

eters. the patient. 

The set of inputs of selection means 200 comprises a A treatment plan means 206 generates an educational 

patient psychological profile 220, as shown in FIG, 3-A. treatment plan 208 from treatment regimen 202 and health 

Psychological profile or psychological profile record 220 profile 204. FIG. 3-B illustrates schematically an example of 
contains information about the patient's psychology, includ- 65 the generation of an educational treatment plan for a diabetic 

ing his or her likes, dislikes, and motivators. For example, patient. Educational treatment plan 208 is an educational 

psychological profile 220 includes parameters characteriz- prescription customized to the patient's current health situ- 
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ation. Educational treatment plan 208 includes a set of A patient feedback means or content request means is in 

parameters characterizing the importance of various health communication with multimedia processor 308, The patient 

goals for the treatment of the patient. For example, if the feedback means preferably comprises a keyboard 320. The 

patient's blood glucose readings arc higher than the range patient feedback means allows the patient to request a 
prescribed by the patient^s doctor (specified by regimen 5 specific entertainment page, by transmitting to server sub- 

202), an important educational goal of treatment plan 208 is system 302 the URL address of the entertainment page. The 

to motivate the patient to reduce his or her blood glucose patient feedback means also allows the patient to update 

levels. psychological profile 220 and health profile 204. 

Educational treatment plan 208 is an input for health Server subsystem 302 preferably comprises an entertain- 
content selection means 200. Health content selection means 1° ment server 330 for generating entertainment content, a 

200 compares parameters of educational treatment plan 208 health server 332 comprising inputs for generating health 

with corresponding parameters of message characteriza- data on the patient, and a central server 334 for generating 

tions. Selection means 200 then tends to select messages personalized health content and the composite of entertain- 

which fit the patient's educational treatment plan 208. For ment and personalized health content. Health server 332 is 
example, if a goal of treatment plan 208 is to motivate the 15 preferably a database located at the patient's health care 

patient to reduce his or her blood glucose level, selection provider. Health server 332 contains the patient's health 

means 200 tends to select messages relating to blood glucose profile, standards of care for the patient's disease, and the 

level. ' medical treatment regimen prescribed by the patient's doc- 

The set of inputs of selection means 200 further comprises ^or. Central server 334 is connected to entertainment server 

a content history 224 of the patient. Content history 224 330 and health server 332 over the Internet. Central server 

keeps track of which messages the patient has seen, and 334 is connected to multimedia processor 308 over com- 

whether the patient requested additional information in munications line 304. 

response to each message. Content history 224 allows the The patient feedback means sends to central server 334 a 

delivery of complementary and non-repetitive messages to request for an entertainment document (e.g. an HTML file) 

the patient, over time. Some content is designed to be located on entertainment server 330. The entertainment 

delivered over a series of messages. Content history 224 document is any document generally available to the patient, 

allows the delivery of pre-determined sequences of For a page-based implementation, suitable entertainment 

messages, and in particular of content designed to be deliv- documents include home pages of companies or 

ered over time. Content history 224 is used to update organizations, Internet directories, and pages containing 

psychological profile 220 according to the subjects of the sports news or stock quotes. Central server 334 retrieves the 

messages in response to which the patient has requested entertainment document from entertainment server 330 and 

additional information. generates a composite document by splicing a health mes- 

no. 3-C illustrates an example of the selection by selec- sage into the entertainment document as described above, 
tion means 200 of a message from general health content 3^ Central server 334 then sends the composite document to 

base 222. Selection means 200 preferably compares the display means 26 for display. 

message characterizations of each message to the data FIG. 4-B illustrates the hardware and connections in an 
characterizing a patient profile, and selects for composing alternative embodiment of the present invention. The dis- 
messages whose characterizations match the patient profile. play means comprises a computer 400 and conventional 
The patient profile includes the patient's educational treat- browsing software (e.g. the Navigatorig) from Netscape 
ment plan 208, content history 224, and health and psycho- Communications) iastalled on computer 400. The compos- 
logical profiles 204 and 220 respectively. ing means comprises an extension to the browsing applica- 
nt 4-A illustrates the hardware and connections in a tion, A client subsystem 402 comprises computer 400, while 
system for delivering personalized health information, a server subsystem 404 comprises an entertainment server 
according to a preferred embodiment of the present invcn- 45 406, a central server 408 and a health server 410. Client 
tion. The system comprises a client subsystem 300 located subsystem 402 comprises the display and composmg means, 
at the patient's home, and a server subsystem 302 capable of while server subsystem 404 comprises the sources of enter- 
communication over a remote network with client sub- tainment and personalized health content, 
system 300. The remote network preferably comprises a In yet another embodiment of the present invention, the 
communications line 304 conventionally used for delivery 50 display means comprises a conventional television set con- 
of cable television programming. Preferably, server sub- nected to a cable television delivery system capable of 
system 302 is in communication with a plurality of different delivering individualized programming to each of the sys- 
client subsystems 300. ITie information delivered by server tern's subscribers. 'ITie source of entertainment content com- 
subsystem 302 is individually personalized for each client prises a television program, while the source of personalized 
subsystem 300. 55 health content comprises a personalized educational health 
aient subsystem 300 comprises display means 26 for a message. The composing means comprises conventional 
particular patient. Display means 26 preferably includes a equipment suitable for splicing the health message within 
television set 306 connected to a multimedia processor 308. the television program. In such a television-based 
A patient identification means 310 is capable of communi- implementation, the composite is preferably a temporal 
cation with multimedia processor 308. Patient identification 60 composite. That is, the composite display comprises an 
means 310 comprises a data-bearing card, or "smart card". image sequence, with the entertamment and health content 
Multimedia processor 308 has a receiving slot 312 for displayed within distinct images. 

receiving card 310. Card 310 contains an encrypted patient It will be clear to one skilled in the art that the above 
code identifying the patient, as well as an address of server embodiment may be altered in many ways without departing 
subsystem 302 for allowing client subsystem 300 to connect 65 from the scope of the invention. Various relative arrange- 
to server subsystem 302. '^Ilie address preferably comprises ments of inputs and processing means are suitable for 
a URL address. generating personalized health content. The patient critical- 



02/05/2004, EAST version: 1.4.1 



5,95L 

9 

ity can be used as an input for Ihe health content selection 
means. Various diseases or behaviors are amenable to pre- 
ventive care according to a method of the present invention, 
including asthma, hypertension, cardiovascular disease, eat- 
ing disorders, HIV, mental health disorders, smoking, and 5 
drug or alcohol abuse. Personalizing the health content can 
be achieved in the process of generating (rather than 
selecting) the health content. The health content need not 
contain only predetermined educational messages; suitable 
heahh content includes data from the patient's health profile. 
Accordingly, the scope of the invention should be deter- 
mined by the following claims and their legal equivalents. 
What is claimed is: 

1. A system for delivering health information to a patient, 
comprising: 

a) a source of personalized health content for providing 
personalized health content; 

b) a source of entertainment content for providing enter- 
tainment content; 

c) a composing means in communication with said source 
of personalized health content and said source of enter- 
tainment content, said composing means for generating 
a composite of said personalized health content and 
said entertainment content, wherein said personalized 
health content is transmitted from said source of per- 
sonalized health content to said composing means via 25 
a remote network; and 

d) a display means in communication with said compos- 
ing means, for generating a di.splay of said composite. 

2. The system of claim 1, wherein said source of person- 
alized health content comprises a health content selection 30 
means in communication with a set of inputs, said health 
content selection means for generating said personalized 
health content according to data from said set of inputs. 

3. The system of claim 2, wherein said set of inputs 
comprises a general health content base. 35 

4. The system of claim 2, wherein said set of inputs 
comprises a medical treatment regimen of the patient. 

5. The system of claim 4, wherein said medical treatment 
regimen specifies a target health parameter of the patient. 

6. Ilie system of claim 2, wherein said set of inputs 40 
comprises a health profile of the patient. 

7. The system of claim 6, wherein said health profile 
specifies an actual health parameter of the patient. 

8. The system of claim 2, wherein said set of inputs 
comprises an educational treatment plan of the patient. 45 

9. The system of claim 8, wherein said educational 
treatment plan specifies an educational goal of the patient. 

10. The system of claim 8, further comprising a treatment 
plan means for generating said educational treatment plan 
from a treatment regimen and a health profile. 50 

11. The system of claim 10, wherein said educational 
treatment plan means is adapted to generate said treatment 
plan by comparing a target health parameter specified by 
said treatment regimen to a corresponding actual health 
parameter specified by said health profile. 55 

12. The system of claim 2, wherein said set of inputs 
comprises a psychological profile of the patient. 

13. The system of claim 12, wherein said psychological 
profile characterizes a like and a motivator of the patient. 

14. The system of claim 2, wherein said set of inputs 60 
comprises a content history of the patient. 

15. The system of claim 1, wherein said composing means 
is adapted to generate said composite according to a criti- 
cality of the patient. 

16. llie system of claim 15, further comprising a criti- 65 
cality means for generating said criticalily by comparing a 
treatment regimen and a health profile of the patient. 
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17. The system of claim 1, further comprising a content 
request means in communication with said source of enter- 
tainment content, for allowing the patient to request a 
delivery of said entertainment content to said composing 
means. 

18. The system of claim 1, wherein said composite 
comprises a composite page comprising said personalized 
health content and said entertainment content. 

19. The system of claim 18, wherein said composite page 
comprises a health section comprising said personalized 
health content; and an entertainment section comprising said 
entertainment content, 

20. Th& system of claim 19, wherein said source of 
entertainment content is adapted to generate an original page 
comprising an entertainment section and an undesirable 
section; and said composing means is adapted to replace said 
undesirable section with said health section, thereby gener- 
ating said composite. 

21. The system of claim 20, wherein said composing 
means is adapted to replace said undesirable section with 
said health section such that a page layout of said composite 
page is substantially identical to a page layout of said 
original page. 

22. The system of claim 20, wherein said undesirable 
section comprises an advertisement. 

23. 'llie system of claim 1, wherein said source of 
entertainment content is adapted to generate an entertain- 
ment document comprising said entertainment content and 
an undesirable content; and said composing means is 
adapted to replace said undesirable content with said per- 
sonalized health content, thereby generating said composite. 

24. The system of claim 1, wherein said composite 
comprises hypertext markup language text. 

25. The system of claim 1, wherein said display of said 
composite comprises an image sequence comprising a first 
image and a second image, said first image comprising said 
entertainment content, and said second image comprising 
said personalized health content. 

26. The system of claim 25, wherein said first image 
consists substantially of said entertainment content, and said 
second image consists substantially of said personalized 
health content. 

27. The system of claim 1, further comprising a client 
subsystem located at a patient location and comprising said 
display means; and a server subsystem in communication 
with said client subsystem over a remote network. 

28. The system of claim 27, wherein said server sub- 
system comprises said composing means. 

29. The system of claim 27, wherein said server sub- 
system comprises said source of personalized health content. 

30. The system of claim 27, wherein said server sub- 
system is in communication with a plurality of client 
subsystems, said plurality of client subsystems correspond- 
ing to a plurality of patients. 

31. The system of claim 27, wherein said display means 
comprises a television set in communication with a multi- 
media processor. 

32. A system for delivering health information to a 
patient, comprising: 

a) a composing means for generaring a composite of a 
personalized health content and an entertainment 
content, wherein said personalized health content is 
transmitted to said composing means via a remote 
network; and 

b) a display means in communication with said compos- 
ing means, said display means for generating a display 
of said composite. 
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33. A system for delivering health information to a 38. The system of claim 1, wherein said composite is 
plurality of patients, comprising: generated by a central server, said central server in commu- 

a) a server subsystem including a source of health content nication with said display means via a remote network, 
for providing health content, said health content per- ^9. The system of claim 1, wherein said remote network 

sonalized to each of the plurality of patients, a source 5 ^^"If^^ the Internet 

^- .J- . \ • * 40. The system of claim 32, where m said entertainment 

of entertainment content for providing entertainment i . j • * 

. ^ . ^ . . content is transmitted to said composing means via a remote 

content, and a composing means m communication network 

with said source of health content and said source of 4.^ ^^^^^^ ^^^^ farther comprising a health 

entertainment content, said composing means for gen- ^^^^ provider server, at least one entertainment server, and a 
crating a composite of said health content and said 10 ^^^^^^^ request means, wherein said content request means 

entertainment content; and allows the patient to request said entertainment content from 

b) a plurality of client subsystems corresponding to the said at least one entertainment server, and said content 
plurality of patients, said plurality of client subsystems request means further allows the patient to provide psycho- 
in communication with said server subsystem, each of logical profile data and health profile data to said health care 
said plurality of client subsystems comprising a content provider server. 

request means, said content request means in commu- 42. The system of claim 32, further comprising a central 

nication with said source of entertainment content via ^^^^er, said central server in communication with said 

a remote network, said content request means for display means via a remote network, 

allowing the patient to expressly request said entertain- ^V^^^"^ ^^^J"^ wherein said composing 

ment content, and each of said plurality of client means comprises a central server. 

. , ^' . J' 1 ,1 44. The system of claim 33, wherein said server sub- 
subsystems further comprising a display means, said ^ . * • . r 

/ ^ . ? . . • 1 . system comprises an entertamment server for generating 

display means in communication with said composing /^terlainment content, a health server comprising inputs for 

means, said display means for generating a display of generating health data on the patient, and a central server for 

said composite. generating personalized health content and for generating 

34. A method of delivering health information to a patient, 3^^^ composite of said health content and said entertainment 
comprising the steps of: content. 

a) transmitting personalized heaUh content and entertain- 45. The system of claim 44, wherein said health server 
ment content over a remote network to a composing contains a health profile, standards of care for a disease of 
means; 20 patient, and a medical treatment regimen prescribed for 

b) generating, via the composing means, a composite of . • . • - 
the personaUzcd health content and the entertainment ^ °^ <= ""^ 34 wherein the composite is 
content* and displayed to the patient via a display means, the display 

' means adapted to display a document or text data. 

c) displaying the composite to the patient. 47 xhe method of claim 46, wherein the display means 

35. The system of claim 1, wherein said composite 35 comprises a computer and browsing software, and wherein 
comprises a document. the composing means comprises an extension to the brows- 

36. The system of claim 35, wherein said document ing software. 

comprises a message including health content, said health 48. The method of claim 34, wherein the personalized 

content personalized to the patient. health content and the entertainment content are transmitted 

37. 'llie system of claim 1, wherein said source of 40 to a central server, the central server comprising the com- 
entertainment content comprises an entertainment server, posing means. 

and said entertainment content is provided to said compos- 
ing means via a remote network. * * * ♦ * 
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[57] ABSTRACT 

A universally accessible healthcare device having a com- 
munication path and a server. The healthcare device gener- 
ates a set of medical information and the server provides 
access to the medical information using an open standard 
network protocol on the communication path. HTML Files 
may be generated on the fly by the server in response to an 
HITP command from a requesting web client. 
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UNIVERSALLY ACCESSIBLE HEALTHCARE 
DEVICES WITH ON THE FLY GENERATION 
OF HTML FILES 

BACKGROUND OF THE INVEN^IION 

1. Field of Invention 

The present invention pertains to the field of heaUhcare 
devices. More particularly, this invention relates to health- 
care devices which are universally accessible using open 
standard network protocols. 

2, Art Background 

A variety of devices for obtaining medical information 
pertaining to patients are commonly employed in hospitals 
and clinics. For example, blood analyzers are commonly 
used in hospitals and clinics to obtain blood chemistry 
measurements such as glucose level. Other devices include 
devices for measuring heart rate, blood pressure, and devices 
for recording electrocardiogram data. Such devices are here- 
inafter referred to as heahhcare devices. Such heahhcare 
devices include portable devices such as portable blood 
analyzers, etc. 

Prior healthcare devices commonly provide an access 
mechanism for transferring the medical information con- 
tained therein to a computer system. Such an access mecha- 
nism usually facilitates distribution of the medical informa- 
tion by taking advantage of the display and storage 
capabilities of a computer system. 

The access mechanism of prior healthcare devices usually 
requires a computer system having a proprietary interface 
which is designed specially for the particular healthcare 
device. Typically, such a proprietary interface includes spe- 
cialized software that executes on the computer system. 
Typically, a healthcare worker accesses medical information 
from such a prior healthcare device by transporting the 
healthcare device to the special computer system, attaching 
the healthcare device to a docking station or standard 
mechanism such as an RS232 port of the special computer 
system, and then initiating a transfer from the healthcare 
device using specialized software executing on the computer 
system. 

Unfortunately, such prior methods of accessing healthcare 
devices are usually not well suited to out of hospital or out 
of clinic environments such as a patient's home where 
computer systems with proprietary interfaces arc usually not 
available. Moreover, the costs associated with equipping a 
location such as a patient's home with a specialized com- 
puter system for accessing information from healthcare 
devices is usually prohibitively expensive. 

Such limitations on the ability to access medical infor- 
mation in certain environments usually limits the utility of 
prior healthcare devices. For example, a visiting nurse may 
collect glucose data from a patient in the patient's home 
using a prior portable blood analyzer. Typically, the obtained 
glucose data remains stored in the portable blood analyzer 
until the visiting nurse returns to the hospital or clinic and 
manually initiates the transfer of the stored data to a special 
computer system. Unfortunately, a doctor cannot read the 
glucose data obtained with such a prior portable blood 
analyzer while it is in transit between the patient's home and 
the hospital. 

SUMMARY OF THE INVENTION 

One object of the present invention is to provide universal 
access to information stored in healthcare devices. 

Another object of the present invention is to reduce the 
cost of home healthcare monitoring by eliminating the 
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requirement of having a proprietary software package for 
accessing medical information from healthcare devices. 

A ftirther object of the present invention is to reduce the 
overall cost of home healthcare monitoring by eliminating 
5 the need for having a personal computer in the home to 
access medical information from healthcare devices. 

Another object of the present invention is to make the 
medical information contained in healthcare devices widely 
accessible and available sooner in comparison to prior 
systems that employ proprietary interfaces to personal com- 
puters. 

ITiese and other objects are provided by a healthcare 
device having a communication path and a server. The 
healthcare device generates a set of medical information and 
the server provides access to the medical information using 
an open standard network protocol on the communication 
path. The server packages the medical information in an 
Hyper-Text Markup Language (HTML) file which is trans- 
ported according to the Hyper- Text Transfer Protocol 
(HTTP). The server functionality may be implemented with 
existing circuitry in the healthcare device such as an exiting 
processor and memory that normally perform device- 
specific functions, thereby avoiding the extra cost and space 
required for dedicated server hardware for the healthcare 
device, 

ThG server functionality embedded in the healthcare 
device enables a web browser to access the medical infor- 
mation obtained by the healthcare device via a variety of 

30 communication routes including the worid wide web of the 
Internet. The HTML and HTTP protocols inherent in web 
technology enable communication with existing web brows- 
ers independent of the platform that executes the web 
browser and independent of the location of the healthcare 

35 worker that uses the web browser to access the medical 
information. 

Other features and advantages of the present invention 
will be apparent from the detailed description that follows. 

40 BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is described with respect to par- 
ticular exemplary embodiments thereof and reference is 
accordingly made to the drawings in which: 

FIG. 1 shows a healthcare device which is universally 
accessible via a communication network using open stan- 
dard network protocols; 

FIG. 2 illustrates a web page rendered by a web browser 
for an example HTML file that transports medical informa- 
tion from a healthcare device; 

FIG. 3 illustrates a web server in a healthcare device 
which includes a command processor and a communication 
processor; 

FIG. 4 illustrates one hardware embodiment of the health- 
55 care device which includes a processor, a set of communi- 
cation circuitry, and a set of device -specific hardware, 

DETAILED DESCRIPTION 

FIG. 1 shows a healthcare device 10 which is universally 
60 accessible via a communication network 30 using open 
standard network protocols. The healthcare device 10 
includes a web server 14 that exchanges messages with web 
clients using the HTTP and HTML open standard protocols 
on the communication network 30. The web server 14 
65 handles HTFP commands received via the communication 
network 30 that specify a predetermined Universal Resource 
lojcator (URL) for the healthcare device 10. The HTTP 
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commands are used by web clients such as a web browser 40 30. The HTTP command used by the web browser 40 to 

to read medical information including measurement data and access medical information from the healthcare device 10 

optional related information from the healthcare device 10. may be an HTTP GET, an HTTP POST, or an HTTP PUT 

The web server 14 packages the medical information into command. 

the HTML format and transfers the information to request- 5 The web server 14 in the healthcare device 10 receives the 

ing web clients on the communication network 30 using the HTTP command via the communication path 22 and recog- 

HTTP protocol. nizes the URL contained therein. In response, the web server 

. ' . ^ . . . , 14 packages internally obtained medical information into an 

In one embodiment the communication network 30 rep- ^J^^^^ containing the 

resents world wide web communication which is enabled by ^^^^^j information to the web browser 40 using the HITP 
Internet communication protocols including HTTP and iG ^^^o^ol The web browser 40 receives the HTML file and 

HTML. The healthcare device 10 and the web browser 40 ,^^^^,3 the medical information contained therein on a 

use communication paths 22 and 23, respectively, for access display. 

to the Internet. The communication paths 22-23 may be ^ne embodiment, the healthcare device 10 is a portable 

du-ect Internet connections or connections to Internet Ser- ^i^^^ analyzer. The healthcare device 10 includes modules 

vice Providers (ISPs) that in turn provide Internet access. ^5 measuring aspects of blood chemistry such as glucose 

The healthcare device 10 in this embodiment may be used to level as well as circuitry for storing blood chemistry mea- 

obtain measurements in a remote location from a hospital or surement data in digital form. The healthcare device 10 also 

clinic, such as a patient's home, and a doctor, nurse, or other includes timing circuitry for generating time stamp data and 

healthcare worker located anywhere Internet access is avail- further includes input circuitry such as a keypad that enables 
able including a hospital or clinic may use the web browser 20 ^^^^ patient identifiers and other related information for 

40 to access the obtained measurement data and related the obtained blood chemistry measurements. The web server 

information from the healthcare device 10. 14 enables universal access to the blood chemistry data and 

In another embodiment, the communication network 30 is related information via the communication network 30 using 

* a local area network that supports Internet communication HTML and HTTP protocols. 

protocols including HTTP and HTML as well as underlying In another embodiment, the healthcare device 10 is a 

layers including Transmission Control Protocol/Internet portable electrocardiogram recorder having sensing mecha- 

Protocol (TCP/IP). The communication paths 22-23 may be nisms for obtaining electrocardiogram readings and elec- 

coaxial communication links, power line communication tronic hardware and software for digitizing the recorded 

links, twisted pair communication links, radio frequency data. The web server 14 enables universal access to the 

communication links, infrared communication links, or any recorded electrocardiogram data and related information 

combination thereof. The healthcare device 10 may be used using HTML and WTJV protocols. The patient can trigger 

to obtain measurements in a remote location of a hospital or data recording using a variety of triggering mechanisms or 

clinic, such as a hospital ward, and a doctor, nurse, or other loops of electrocardiogram data may be recorded. The 

healthcare worker may use the web browser 40 located electrocardiogram device 10 may also provide real-time 

elsewhere in the hospital or clinic can access the healthcare electrocardiogram data to an external web browser using 

device 10 via the local area network 30 of the hospital or HTML and HTTP protocols. 

clinic. In another embodiment, the healthcare device 10 is a 
In yet another embodiment, the communication network spirometer for measuring the eflBciency of a patient's lungs. 
30 is a wide area network or "intranet" of a hospital, clinic, The web server 14 enables universal access to data indicat- 
or large healthcare organization which can extend beyond ing lung efEciency and related information stored in the 
the walls of the particular organization, llie healthcare healthcare device 10. 

device 10 may be used to obtain measurements in one in yet another embodiment, the healthcare device 10 is a 

branch location of the healthcare organization or in a portable blood pressure measurement instrument. The 

patient*s home, and a healthcare worker may use the web healthcare device 10 includes mechanisms for measuring 

browser 40 located in another branch of the healthcare blood pressure as circuitry for storing blood pressure mea- 

organization to access information from the healthcare surements. The web server 14 enables universal access to the 

devicc lO using the intranet 30 of the healthcare organiza- blood pressure data and related information using HTML 

tion. . and HTTP protocols. 

The web browser 40 may be embodied in a computer In another embodiment, the healthcare device 10 is a 

system that executes web browser software. Such a com- portable blood alcohol measurement instrument with 

puter system with web browser functionality may be real- mechanisms for measuring blood alcohol content as well as 

ized by any one of a variety of available computer system circuitry for storing measurements. ITie web server 14 

platforms including Windows platforms, Macintosh provides universal access to the blood alcohol measurements 
platforms, Unix platforms as well as any other platform 55 and related information using HTML and HTTP protocols, 

capable of executing web browser software that provides in another embodiment, the healthcare device 10 is a 

HTTP client functions and that renders HTML files. weight scale which is useful for monitoring changes in a 

The web browser 40 may also be embodied in a variety of patient's body weight. The healthcare device 10 includes 

other devices that provide HTTP client functions and that mechanisms for weight measurement and circuitry for stor- 
render HTML files. Such devices include specialized hard- go ing measurements. The web server 14 enables universal 

ware designed for television or telephone systems as well as access to the weight measurement data and related inform a- 

low cost web browser devices and devices referred to as tion using HTML and HTTP protocols, 

network computers. In yet another embodiment, the healthcare device 10 is an 

A healthcare worker enters a URL corresponding to the instrument for analyzing fecal blood for the detection of 
healthcare device 10 into the web browser 40. In response, 65 colon cancer. 'Hie web server 14 enables universal access to 

the web browser 40 transfers an HTIT command which the obtained measurements using HTML and H'lTP proto- 

includes the entered URL over the communication network cols. 
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The following is an example HTML file generated by the 
web server 14 in response to an HTTP GET command in an 
embodiment wherein the healthcare device 10 is a blood 
analyzer. 

<TITLE>Blood Analyzer Web Page<mTLE> 5 

<Hl>Web page for healthcare device 10<A^1> 

<HR> 

<table border> 

<caption> Glucose Measurments </caption> lo 
<TR> 

<TD>Patient I.D.</rD>123456</TO> 
</TR> 

<TR> 15 

<TD>Glucose<Ari><TD>12<A'D> 

</TR> 

<TR> 

<TD>Time-Stamp<yTD><TD>Dec. 1, 1996 12:37</TD> 

<ArABLE> 
<HR> 

FIG. 2 illustrates a web page rendered by the web browser 
40 for the example HTML file shown above. The web page 25 
for the example blood analyzer device 10 includes a page 
title 70, a header section 72, a table section 76 containing the 
medical information obtained from the blood analyzer 
device 10, and a table header 74. 

The medical information shown including Patient l.D. of 30 
123456, Glucose of 12, and Time-Stamp of Dec. 10, 1996 
12:37 was generated in the blood analyzer device 10 and 
packaged into the HTML file shown above by the web server 
14. The decoding and rendering of the web page shown is a 
function of the web browser 40 according to standard 35 
formatting protocols for HTML files. 

The web server 14 may also implement any one of a 
variety of methods for providing secure access to the medi- 
cal measurements and related information stored in the 
healthcare device 10. Such mechanisms include public or 40 
private key encryption of the medical data and related 
information transported in the HTML file generated by the 
web server 14. 

In addition, access to the healthcare device 10 may be 
password protected and may require that a smartcard be used 45 
at the web browser 40 to enable access. For example, the 
HTTP command used to request the medical information 
may be required to include a predetermined password. The 
web server 14 examines the password and either ignores the 
HTTP command or transfers a reject message to the request- 50 
ing web chent if the password is missing or invalid. 

FIG. 3 illustrates the web server 14 which includes a 
command processor 42 and a communication processor 44. 
The communication processor 44 is a combination of hard- 
ware and software for transferring messages via the com- 55 
munication path 22 using the HTTP protocol. The commu- 
nication processor 44 relays received HTTP commands from 
requesting web clients onto the command processor 42. 

The command processor 42 is a combination of hardware 
and software that generates an HTML file 46 and writes a set 60 
of medical information 60 obtained in the healthcare device 
10 into the HTML file 46. The medical information 60 is 
generated by the healthcare device 10 according to its 
predetermined device-specific function for the particular 
embodiment. ITie communication processor 44 transfers the 65 
HTML file 46 with the medical information 60 to the 
requesting web client using the HTTP protocol. 
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In one embodiment, the command processor 42 generates 
the HTML file 46 on the fly in response to an HTTP 
command from a requesting web client. This embodiment 
offers the advantage of not requiring that memory space be 
allocated in the medical device 10 for storing the HTML file 
46. 

In another embodiment, the command processor 42 
obtains the medical information 60 and then generates the 
HTML file 46 prior to receipt of an HTTP command from a 
requesting web client. 

FIG. 4 illustrates one hardware embodiment of the health- 
care device 10 which includes a processor 50, a set of 
communication circuitry 52, and a set of device-specific 
hardware 54. The processor 50 includes memory for storing 
data and software code. Alternatively, a separate memory 
may be provided to store data and software code. 

The device-specific hardware 54 represents the mecha- 
nisms necessary to perform the device -specific medical 
function of the healthcare device 10. Such mechanisms may 
include chemical, mechanical, electrical, or electronic 
mechanisms or any combination thereof. The device- 
specific hardware 54 may also include the electronic cir- 
cuitry for digitizing and storing obtained measurements and 
for displaying the obtained measurements with a display 
mechanism in the healthcare device 10. Alternatively, the 
functions of digitizing and storing measurement data may be 
implemented with the processor 50. 

In one embodiment, the processor 50 performs device - 
specific functions for the healthcare device 10 in combina- 
tion with the device-specific hardware 54. For example, the 
processor 50 may execute code for determining blood glu- 
cose levels using chemical sensing mechanisms provided by 
the device-specific hardware 54. The processor 50, the same 
processor used for device-specific functions, also executes 
code for performing functions associated with the web 
server 14 such as obtaining the medical information 60 from 
the device-specific hardware 54 and generating the HTML 
file 46 and performing HTTP communication via the com- 
munication path 22 including TCP/IP layers. 

In other embodiments, the processor 50 may be added to 
the healthcare device 10 to perform the command processor 
42 and communication processor 44 functions of the web 
server 14 while a separate processor in the device-specific 
hardware 54 performs the device-specific medical functions. 

The communication circuitry 52 enables communication 
via the communication path 22 using the HTTP open stan- 
dard protocol. The communication circuitry 52 may be 
circuitry for communicating over local area networks, or 
telephone lines including cellular telephone links, or serial 
communication links, or parallel communication links, or 
power line communication hnks, or radio, cellular radio, 
paging or infrared communication links as is appropriate to 
a particular embodiment. The communication circuitry 52 in 
one embodiment includes a processor and code for commu- 
nicating using the HTTP protocol and underlying TCP/IP 
communication protocols. In other embodiments, such pro- 
tocol handhng may be provided by the processor 50 with 
associated executable code. 

The foregoing detailed description of the present inven- 
tion is provided for the purposes of illustration and is not 
intended to be exhaustive or to limit the invention to the 
precise embodiment disclosed. Accordingly, the scope of the 
present invention is defined by the appended claims. 
What is claimed is: 

1. A method for accessing medical information in a 
healthcare device, comprising the steps of: 

receiving an HTIV command from a web client wherein 
the command includes a URL that corresponds to the 
healthcare device; 
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generating an HTML file that contains the medical infor- cal information is carried in a file having a format that 

mation and transferring the HTML file to the web client conforms to the open standard network protocol and 

in response to the HTTP command such that the HTML wherein the . server generates the file on the fly in 

file is generated on the fly thereby not using memory response to a command received via the commimica- 

space in the healthcare device. 5 ^ion path such that the file does not use memory space 

2. The method of claim 1, further comprising the step of „ healthcare device . , . 

encrypting the medical information contained in the HTML ? ^T'^^ '^^^T "^^u'^'" i 

HTML file such that the server obtains the medical mfor- 

3. The method of claim 1, wherein the step of transferring device -specific hardware and generates an 
. J* 1 • r - ^ J 1 r *u ut-tS „ HTML file that contains the medical mformation and trans- 
the medical mformation is performed only if the HTTP lO fen; , he HTTViL file over the communication path in response 
cornmand includes a predetermmed password. ^^^^ ^yyp command received over the communication 

4. A portable healthcare device, comprising: p^,^, ^^^^^ ^^^^^^^^ ^ ^RL for the medical device. 

a communication path; 10. The healthcare device of claim 9, wherein the server 

an existing processor and an existing memory; includes means for encrypting the medical information 

a set of device-specific hardware for generating a set of contained in the HTML file. 

medical information; and U- The healthcare device of claim 9, wherein the server 

a server which is implemented using the existing proccs- •'^f ^^^^'I'^'^li^i*^ ^'^ containing the medical infomation 

sor and the existing memory such that the server only if the HTTP command includes a predetermmed pass- 

encrypts and transfers the medical information via the on "^^I^'^ . i • r , • o . • . t 

. ^. . . 12. The healthcare device of claims, wherein the medical 

communication path in response to a command . ^ . . ^ , 

received via the communication path using an open formfo^ comprises a set of measurement data generated 

standard network protocol on the communication path ''y *e device-specific hardware of the healthcar^ device^ 

wherein the medical information is carried in a file I?. The healthcare device of clami 12, wherem the 

having a format that conforms to the open standard '^'^""^ 'Qfonnation further comprises a patient identifier 

network protocol and wherein the server generates the corresponding to the measurement data. 

ni iu n u «u * tu r.i 1 * ^« . « 14. I ne healthcare device ol; claim 12, wherein the 

iile on the 11 y such that the iile does not use space in the , - . • • 

. „ 1, medical information turther compnses a time-stamp corre- 

existing memory. , . 

5. The portable healthcare device of claim 4, wherein the ^P°°*°g the measurement data. , . , 
command is an HTTP command and the file is an HTMLfile 30 ^ healthcare device of claim 12, wherein the 
containing the medical information. measurement data compnses a set of blood analysis data 

6. The portable healthcare device of claim 4, wherein the healthcare device of clam 12, wherem the 
server transfers the file containing the medical information measurement data compnses a set of electrocardiogram 
only if the command includes a predetermined password. , . ^ i . • , 

7. The portable healthcare device of claim 4, wherein the 35 healthcare device of clami 12 wherein the 
existing processor and the existing memory are also used to '^^'f compnses a set of lung effiaency data 
implement the open standard network protocol on the com- healthcare device of cUun U, wherem the 
™ • tu measurement data comprises a set of blood pressure data, 
munication path. ^« ..^ , , • ^ . • 

8 A i,«niti,^«^« A^..\,^ ^ 19- Ine healthcare device of claim 12, wherein the 

. A healthcare device, comprising: . . 

^ , . -r- , , r ' r measuremcttt dalB composes a sct 01 blood glucosc data, 

a set of device-specific hardware for generating a set of 40 ^0. The healthcare device of claim 12, wherein the 

medical mformation; measurement data comprises a set of blood alcohol data, 

a communication path; and 21. The healthcare device of claim 12, wherein the 

a server coupled to the communication path that obtains measurement data comprises a set of fecal blood data, 

the medical information from the device-specific hard- 22. The healthcare device of claim 12, wherein the 

ware and transfers the medical information via the measurement data comprises a set of body weight data, 
communication path using an open standard network 

protocol on the communication path wherein the medi- ***** 
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ABSTRACT 



A method and system for remotely viewing and configuring 
output from a medical imager is described. A medical imager 
having an embedded web server generates an HTML docu- 
ment according to medical images received from various 
medical modalities. Imaging information is communicated 
in the HTML document to allow a remote machine to 
manipulate the images and display the images in a manner 
that accurately represents their printed output by the imager. 
The invention thus provides accurate viewing of the medical 
images from a remote machine and facilitates remote con- 
figuration of the medical imager. Other advantages include 
the ability to easily select conversion mechanisms best 
suited for specific requirements of the hospital's medical 
modalities without traveling to the hospital and burdening 
medical staff. The present invention also allows for remote 
monitoring of operation statistics such as usage of imaging 
media and other supplies. 

20 Claims, 2 Drawing Sheets 
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METHOD AND SYSTEM FOR REMOTELY aician. Accordingly, there is a need for an improved medical 

VIEWING AND CONFIGURING OUTPUT imaging system that is easily configured and maintained 

FROM A MEDICAL IMAGING DEVICE without interfering with hospital staff. 

SUMMARY OF THE INVENTIGN 

HELD OF THE INVENTION s i t. • • 

As explamed in detail below, the present invention is 

This invention relates generally to the field of remote directed to a method and system for remotely viewing and 

diagnostics including remote maintenance and configuration configuring output from a medical imaging device. In one 

of a medical imaging device. More particularly, the inven- aspect, the invention provides for more accurate display of 

tion is directed to a method and system for remotely viewing medical images on a remote machine, thereby facilitating 

and configuring output from a medical imaging device. remote configuration of the medical imager. The more 

accurate display allows a service technician to more easily 

BACKGROUND configure the medical imaging device without traveling to 

A medical imaging system typically includes at least one the hospital and burdening medical staff, including selecting 

medical modality that generates input pixel data represen- conversion mechanLsms best suited for highlighting various 

tative of an image and a medical imager that forms a visible characteristics of the images. 

representation of the image based on the input pixel data. In In one embodiment, the invention is a medical imaging 

a medical imaging system, the medical modality may system including a medical modality for generating an input 

include a diagnostic modality, such as a magnetic resonance image having input pixel data. A medical imager is com- 

(MR), computed tomography (CT), conventional radiogra- 20 municatively coupled to the medical modality and receives 

phy (X-ray), direct radiography (OR) or ultrasound imaging the input image from the medical modality and forms an 

device. The input pixel data generated by the medical output image on an imaging element based on the input pixel 

modality corresponds to a plurality of pixels in the original data of the input image. The medical imager includes an 

image and represents an optical density associated with the internal web server for generating an HTML document 

respective pixel. The medical imager processes the input 25 containing pixel data based on the input pixel data. A client 

pixel data to generate output image data. For example, in a machine is communicatively coupled to the medical imager 

continuous tone laser imager, the output image data repre- and receives the HTML document from the medical imager 

sents exposure levels necessary for a scanning assembly to for displaying the pixel data contained within the HTML 

accurately reproduce the original image on an imaging document. The interface may be a conventional web browser 

element. The scanning laser exposes imaging media, such as 3Q or may be a custom interface for displaying the pixel data of 

a photosensitive film, to form the visible representation of the HTML document. In this manner, the input images 

the image. The output image data is used to modulate the received by the medical imager are accurately displayed by 

intensity of the scanning laser while exposing the imaging the remote client machine, thus allowing a service techni- 

media, thereby forming the visible representation of the cian to easily configure the medical imager without traveling 

original image. Other medical imagers use different imaging 35 to the hospital and burdening medical staff, 

techniques to form output images such as direct thermal The present invention facilitates the remote display of 

imaging, ablation imaging, dye transfer, ink jet, dye subli- images that more accurately represent the output of a 

mation and thermal mass transfer. medical imager. For example, the web server of the medical 

In order to form an accurate reproduction of the input imager may generate an HTML document containing output 

image, the medical imager applies a conversion mechanism, 40 image data generated when the medical imager applies a 

such as a transfer function or a lookup table, to convert the conversion mechanism, such as a lookup table or transfer 

inputpixeldatatotheoutputimagcdata. A transfer function function, to the input pixel data. Alternatively, the web 

mathematically characterizes the relationship between the server may generates an HTML document containing the 

input pixel data and the output image data while a lookup input image data such that the client machine applies a 

table maps discrete input pixel data to output image data, 45 conversion mechanism to the contained pixel data of the 

thereby eliminating mathematical calculations. A user HTML document for generating display image data for 

selects an appropriate conversion mechanism in order to displaying on the interface. In this manner, image displayed 

enhance a desired characteristic of the input image such as by the client machine more accurately represents the output 

contrast or density. In this fashion, the user selects a par- image formed by the medical imager. According to yet 

ticular conversion mechanism that best highlights the impor- 50 another feature, the HTML document does not contain pixel 

tant diagnostic information conveyed by the image. In other data but contains a hypertext fink to the input images stored 

words, the conversion mechanism generates the output on the medical imager, thus allowing the service technician 

image data in a manner that accents the desired visual to selectively receive input images for remote viewing, 

characteristic. Additionally, the HTML document may contain operating 

If the medical imager fails to produce the appearance 55 statistics such as a count of the number of imaging elements 

characteristic desired by a system user, the diagnostic value "sed by the medical imager. 

of the resulting images can be impaired. The selection of According to another aspect of the invention, the medical 

appropriate conversion mechanisms is a time consuming imaging system may include a network such that the medical 

task that requires considerable skill and effort, A service imager is connected to a second medical imager, ITie second 

technician is often called upon to assist hospitals in selecting 60 medical imager generates a second HTML document and 

appropriate lookup tables and transfer functions based on the communicates the second HTML document to the client 

specific requirements of the hospital and the type of diag- machine through the network. Thus, similar to the manner 

nostic images commonly produced by the hospital's medical described above, a service technician is able to remotely 

modalities. Because of the continual demand for a hospitaPs view and configure output from a plurality of medical 

medical imaging system, a lengthy service call to properly 65 imagers. 

configure the medical imager may be a tremendous burden In yet another embodiment, the invention is a method for 

on the hospital's medical staff as well as the service tech- configuring a medical imager having a plurality of stored 
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conversion mechanisms. A web server of the naedical imager 
is accessed via a web browser executing on a remote client 
machine communicatively coupled to the medical imager. 
Through the web browser, the medical imager is com- 
manded to receive an input image having input pixel data 5 
and imaging information from a medical modality. The 
medical imager is then commanded to generate an HTML 
document containing the imaging information and pixel data 
representative of the input pixel data of the input image. The 
web browser receives the HTML document from the web 10 
server of the medical imager and displays the contained 
pixel data of the HTML document on the client machine 
according to the imaging information of the HTML docu- 
ment. One of the plurality of the conversion mechanisms of 
the medical imager is selected based on the displayed pixel 15 
data. Finally, the medical imager is commanded to apply the 
selected conversion mechanism to subsequent input images 
from the medical modality to form output images on an 
imaging element. 

These and other features and advantages of the invention 20 
will become apparent from the following description of the 
preferred embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating one embodiment of 
a medical imaging system incorporating a method and 
system for remotely viewing and configuring output of a 
medical imager in accordance with the present invention; 
and 

FIG. 2 is a block diagram illustrating one embodiment of 
a medical imaging system having a plurality of networked 
medical imagers and incorporating the present invention. 

DETAILED DESCRIPTION 

35 

In the following detailed description, references are made 
to the accompanying drawings which illustrate specific 
embodiments in which the invention may be practiced. 
Electrical, mechanical and structural changes may be made 
to the embodiments without departing from the spirit and 4q 
scope of the present invention. The following detailed 
description is, therefore, not to be taken in a limiting sense 
and the scope of the present invention is defined by the 
appended claims and their equivalents. 

FIG. 1 illustrates medical imaging system 10 in block 45 
diagram form. Medical imaging system 10 includes medical 
modality 20, medical imager 30, client machine 40 and 
imaging element 50. Medical modality 20 generates an input 
image having input pixel data and may be any suitable 
diagnostic modality such as a magnetic resonance (MR), 50 
computed tomography (CT), digital radiography (DR) or 
uhrasound imaging device. Each of the input pixel data 
corresponds to one of a plurality of pixels in the original 
input image, and represents an optical density associated 
with the respective pixel. Medical modality 20 communi- 55 
cates the generated input image to medical imager 30 for 
forming a representative output image on imaging element 
50. Typically, medical modality 20 communicates the input 
pixel data of the input image as well as imaging information 
that specify characteristics of the modality or operations to 60 
be performed by medical imager 30 on the communicated 
input pixel data. 

Medical imager 30 is communicatively coupled to medi- 
cal modality 20 and may be any medical imaging device 
suitable for receiving the input image from medical modality 65 
20 and forming an output image on imaging element 50. In 
one embodiment medical imager 30 is a continuous tone 
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laser imager. Furthermore, imaging element 50 may be 
photographic such that medical imager 30 includes a pro- 
cessor station (not shown) for chemical processing and 
developing of the output image formed on imaging element 
50. In another embodiment, imaging element 50 may be 
photothermographic which can be thermally processed and 
need not be chemically processed. 

Prior to forming the output image on imaging element 50, 
controller 34 of medical imager 30 performs a number of 
operations on the input pixel data according to the imaging 
information received from medical modality 20. For 
example, medical imager 30 may rotate or magnify the input 
pixel data. Additionally, controller 34 applies at least one of 
a plurality of conversion mechanisms to convert the input 
pixel data to output image data for forming on imaging 
element 50. Typically, controller 34 applies a user selected 
conversion mechanism in order to achieve a desired appear- 
ance characteristic such as contrast or density. In this 
manner, the conversion mechanism generates the output 
image data necessary to produce the appearance character- 
istic desired by the user. For example, in one embodiment 
controller 34 applies a lookup table to convert the received 
input pixel data to output image data. In another 
embodiment, controller 34 applies a transfer function to the 
input pixel data in order to calculate a corresponding output 
image data. 

After generating output image data from the input pixel 
data, controller 34 commands medical imager 30 such that 
radiation source 36 forms a representation of the input image 
on imaging element 50. In one embodiment, radiation source 
36 comprises a laser diode scan module for emitting a 
suitable beam of radiation. Other imaging processes are also 
suitable for the present invention including direct thermal 
imaging, ablation imaging, dye transfer, ink jet, dye subli- 
mation and thermal mass transfer. Furthermore, controller 
34 represents any logic circuit suitable for device control. 
For example, controller 34 may be an embedded micropro- 
cessor having RAM for data manipulation and general 
program execution. 

In conventional imaging systems, a user typically selects 
an appropriate conversion mechanism for the medical 
imager in order to produce an output image having high 
diagnostic value. As discussed above, selection of the appro- 
priate conversion mechanism is based in part on character- 
istics of input images and the medical modalities. The 
selection may requires great lime and effort from hospital 
personnel and service technicians. For these reasons, accord- 
ing to one feature of the present invention a service techni- 
cian can configure medical imager 30 by accessing medical 
imager 30 from client machine 40. More specifically, a 
service technician can perform a variety of configuration and 
maintenance operations on medical imager 30 from client 
machine 40 via communications link 48. In one 
embodiment, client machine 40 is remote from the hospital 
and communications link 48 allows the service technician to 
easily configure medical imager 30 using a modem or other 
communications device. In another embodiment, medical 
imager 30 and client machine 40 are co-located within a 
hospital and communications link 48 directly connects the 
two devices. 

Client machine 40 is a computer configured for executing 
suitable communication protocols, such as the Transmission 
Control Protocol/Internet Protocol (TCP/IP) and the File 
Transport Protocol (FTP), over communications link 48. 
Upon accessing medical imager 30 from client modality 40, 
the service technician commands web server 38 of medical 
imager 30 to generate an HTML document based on the 
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input image received from medical modality 20. Web server 
38 may generate the HTML document in one of several way. 
In one embodiment, web server 38 generates an HTML 
document containing the input pixel data as well as the 
imaging information received from medical modality 20. In 5 
another embodiment, controller 34 applies imaging opera- 
tions and selected conversion mechanisms to the input pixel 
data based on the imaging information of the input image 
such that web server 38 generates an HTML document 
containing output image data. This embodiment is beneficial 
because client machine 40 need not apply imaging opera- 
tions to the pixel data contained within the HTML document 
prior to displaying the pixel data on interface 44. In yet 
another embodiment, web server 38 generates an HTML 
document containing hypertext links to the input images 
stored by medical imager 30. This embodiment is beneficial 
in that a service technician can select the images to be 
remotely viewed, thereby limiting the amount of communi- 
cated pixel data. 

Upon receiving the HTML document generated by web 20 
server 38, controller 42 of client machine 40 manipulates the 
contained pixel data according to any imaging operations 
specified within the HTML document. For example, con- 
troller 42 applies any conversion mechanisms communi- 
cated by ttie HTML document, thereby converting the 25 
contained pixel data to display image data for displaying on 
interface 44. In one embodiment, client machine 40 main- 
tains a plurality of conversion mechanisms and selects an 
appropriate mechanisms based on the imaging information 
contained within the HTML document. 3Q 

By application of a conversion mechanism to the con- 
tained pixel data similar to the mechanism applied by 
medical imager 30, the image displayed on interface 44 
more accurately represents the output image formed on 
imaging element 50. Because of the invention more accu- 35 
rately displays medical images, the service technician can 
easily select conversion mechanisms best suited for the 
specific characteristics of the images produced by the hos- 
pital's medical modalities without traveling to the hospital 
and involving medical staff. 40 

In addition to pixel data and imaging information, web 
server 38 may generate the HTML document to include 
various operating statistics. For example, in one embodi- 
ment processor 34 maintains a count of the number of 
imaging elements used by medical imager 30 and commu- 45 
nicates the count via the generated HTML document. Based 
on the operating statistics, client machine 40 can be used to 
remotely determine whether a service call is needed or 
whether new supplies should be sent to the hospital. 

FIG. 2 is a block diagram illustrating one embodiment of 50 
a medical imaging system 100 having a plurality of M 
medical imagers 130 and a plurality of N medical modalities 
120 interconnected by network 135. TTie networked con- 
figuration allows images produced by any medical modality 
120 to be routed to any available medical imager 130. As in 55 
imaging system 10 of FIG. 1, medical modalities 120 
communicate input images to medical imagers 130 for 
forming on imaging elements. Unlike imaging system 10, 
medical modalities 120 communicates the input images over 
network 135 using a suitable network protocol. For example, 60 
in one embodiment, network 135 is an Ethernet network 
using twisted pair, coaxial cable or fiber-optic connection. 
Furthermore, medical imagers 130 and medical modalities 
120 implement a common communications protocol. In one 
embodiment, medical modalities 120 exchange data and 65 
information with medical imagers 130 using a data commu- 
nications protocol developed by the American College of 
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Radiology (ACR) and the National Electrical Manufacturers 
Association (NEMA) known as the DICOM protocol. 
Typically, the protocol may be implemented using a TCP/IP 
connection between medical modalities 120 and medical 
imager 130 over network 135. 

Configuration of each medical imager 130 is complicated 
due to the plurality of medical modalities 120. Each medical 
modality may be of different type, such as magnetic reso- 
nance (MR), computed tomography (CT), digital radiogra- 
phy (DR) or ultrasound. Each medical modality 120 may, 
therefore, have different imaging characteristics and fea- 
tures. Each medical imager 130 may need to apply different 
conversion mechanisms to input images received from dif- 
ferent medical modalities 130 in order to form output images 
having high diagnostic value. The potential for a wide 
variety of medical modalities 120 further increases the time 
and effort required by hospital personnel and service tech- 
nicians to configure medical imagers 130. Thus, according 
to one feature of the present invention, a service technician 
can configure each medical imager 130 by first accessing 
medical imager 130^ from client machine 140. In this 
macmer, a service technician can perform a variety of 
configuration and maintenance operations on each medical 
imager 130 via communications link 148 and network 135. 

Similar to client machine 40 of FIG. 1, client machine 140 
of FIG. 2 is a computer configured for executing suitable 
communication protocols, such as TCP/IP and FTP, over 
communications link 148. Upon accessing medical imager 
130j from client machine 140, the service technician may 
initiate configuration of medical imager 130^ by command- 
ing medical imager 130^ to request an input image from one 
of the plurality of medical modalities 120. Upon receiving 
the request the selected medical modality 120 will produce 
a test image. Alternatively, hospital personnel or a service 
technician can manually initiate the generation of an input 
image by one of the medical modalities 120. The service 
technician commands a web server (not shown) of medical 
imager 130^ to generate an HTML document based on the 
test input image received from the selected medical modality 
120. As yet another alternative, the service technician may 
command the web server of medical imager 130^ to generate 
the HTML document based on actual diagnostic input 
images received from a medical modality 120. Upon receiv- 
ing the HTML document generated by the web server of 
medical imager 130 client machine 140 manipulates the 
contained pixel data according to any imaging operations 
specified within the HTML document, thereby converting 
the contained pixel data to display image data. By applica- 
tion of imaging operations, such as conversion mechanism, 
the image displayed by client machine 140 more accurately 
represents the output image formed by medical imager 130^. 
In this manner, client machine 140 allows a service techni- 
cian to display an image that closely approximates the 
output image formed by medical imager 130^. 

Because each medical imager 130 is connected via net- 
work 135 and includes an internal web server, the service 
technician is able to remotely access each of the plurality of 
medical imagers 130 from client machine 148. In other 
words, by accessing medical imager 130^ via communica- 
tions link 148, client machine 140 is able to communicate 
with any medical imager 130 connected to network 135. The 
service technician is able to communicate with the internal 
web server of each medical imager 130 and configure each 
medical imager 130 according to the process described 
above. In this fashion the invention facilitates remote view- 
ing of the medical images produced by a plurality of medical 
modalities. The accuracy and convenience of the present 
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invention allow a service technician to select conversion 
mechanisms best suited for the each medical modality used 
by the hospital without traveling to the hospital. 
Furthermore, based on communicated statistics as described 
above, the service technician can remotely determine 
whether a service call is needed for any of the medical 
imagers or whether new supplies should be sent to the 
hospital. This application is intended to cover any adapta- 
tions or variations of the present invention. It is manifestly 
intended that this invention be limited only by the claims and 
equivalents thereof. 
I claim: 

1. A medical imaging system comprising: 

a medical modality for generating an input image having 
input pixel data and imaging information; 

a medical imager communicatively coupled to the medi- 
cal modality for receiving the input image from the 
medical modality, wherein the medical imager selects a 
conversion mechanism in order to enhance a desired 
characteristic of the input image including one of 
contrast or density from a first plurality of stored 
conversion mechanisms based on the imaging informa- 
tion and applies the selected conversion mechanism to 
the input pixel data to generate output pixel data for 
forming an output image on an imaging element, and 
further wherein the medical imager includes a web 
server for generating an HTML document containing 
the imaging information and pixel data representative 
of the input pixel data; and 

a client machine communicatively coupled to the medical 
imager for receiving the HTML document form the 
medical imager, wherein the client machine includes an 
interface for displaying the pixel data contained within 
the HTML document. 

2. The system of claim 1, wherein the interface is a web 
browser. 

3. The system of claim 1, wherein the pixel data of the 
HTML document is a copy of the output image data. 

4. The system of claim 1, wherein the pixel data of the 
HTML document is a copy of the input image data. 

5. The system of claim 4, wherein the client machine 
includes a second plurality of stored conversion 
mechanisms, and further wherein the client machine selects 
a conversion mechanism of the second plurality of conver- 
sion mechanisms based on the image information of the 
HTML and applies the selected conversion mechanism of 
the second plurality of conversion mechanisms to the con- 
tained pixel data of the HTML document to generate display 
image data for displaying on the interface. 

6. The system of claim 5, wherein the conversion mecha- 
nism of the medical imager and the conversion mechanism 
of the client machine each include at least one lookup table. 

7. The system of claim 5, wherein the conversion mecha- 
nism of the medical imager and the conversion mechanism 
of the client machine each include at least one transfer 
function. 

8. The system of claim 4, wherein the web server com- 
municates the selected conversion mechanism of the first 
plurality of conversion mechanisms to the client machine, 
and further wherein the client machine applies the selected 
conversion mechanism to the contained pixel data for gen- 
erating display image data for displaying on the interface. 

9. The system of claim 1, wherein the HTML document 
contains operating statistics of the medical imager including 
at least a count of used imaging elements. 

10. The system of claim 1, wherein the medical imager 
includes a modem for communicating with the client 
machine. 

11. The system of claim 1, wherein the client machine and 
the medical imager communicate using the Transmission 
Control Protocol (TCP) and the Internet Protocol (IP). 
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12. The system of claim 1, wherein the HTML document 
received by the client machine contains a hypertext link for 
receiving the contained pixel data from the medical image. 

13. The system of claim 1, wherein the medical imager is 
connected to a network having at least a second medical 
imager, and further wherein the second medical imager 
generates a second HTML document and communicates the 
second HTML document to the chent machine through the 
network. 

14. A medical imaging system comprising: 

a plurality of medical modahties for generating input 
images having input pixel data; 

a plurality of medical imagers for forming output images 
based on the input pixel data of the input images, 
wherein the medical imagers and the medical modali- 
ties are interconnected by a network for communicating 
the input images form the medical modalities to the 
medical imagers, wherein each medical imager applies 
a conversion mechanism in order to enhance a desired 
characteristic of the input image, including one of 
contrast or deasity to the input pixel data to generate 
output image data for forming on the image element, 
and further wherein the pixel data of the HTML docu- 
ment is a copy of the output image data. 

15. The system of claim 14, wherein the interface is a web 
browser. 

16. The system of claim 14, wherein the pixel data of the 
HTML document is a copy of the input image data. 

17. The system of claim 16, wherein the chent machine 
stores a plurality of conversion mechanisms and apphes at 
least one conversion mechanism to the contained pixel data 
of the HTML document to generate display image data for 
displaying on the interface. 

18. The system of claim 16, wherein the web server 
communicates a conversion mechanism to the client 
machine, and further wherein the chent machine applies the 
conversion mechanism to the contained pixel data for gen- 
erating display image data for displaying on the interface. 

19. A method for configuring a medical imager having a 
plurality of stored conversion mechanisms in order to 
enhance a desired characteristic of the input image including 
one of contrast or density comprising the steps of; 

accessing a web server of the medical imager with a web 
browser executing on a remote chent machine commu- 
nicatively coupled to the medical imager; 

commanding the medical imager to receive an input 
image having input pixel data and image information 
from a medical modality; 

commanding the medical imager to generate an HTML 
document containing the imaging information and 
pixel data representative of the input pixel data of the 
input image; 

receiving the HTML document from the web server of the 
medical imager; 

selecting one of the pluraHty of the conversion mecha- 
nisms of the medical imager based on the pixel data and 
the imaging information of the HTML document; and 

commanding the medical imager to apply the selected 
conversion mechanism to subsequent input images 
from the medical modahty to form output images on an 
imaging element. 

20. The method of claim 19, wherein the selecting step 
includes the step of displaying the contained pixel data of the 
HTML document on the client machine according to the 
imaging information of the HTML document. 
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ABSTRACT 



Delivery of health information to a patient suffering from a 
chronic condition is personalized by displaying the heaUh 
information directly on a customized image of a body. The 
patient's medical record, standards of care for the condition, 
prescribed treatments, and patient input are applied to a 
generalized health model of a disease to generate a person- 
alized health model of the patient, llie personalized health 
model comprises an H'^TML file encoding an image map of 
a body. The body image illustrates the health condition of the 
individual patient. Preferably, data is collected from health 
provider sources and stored in a database on a server at a 
service provider site. The data is processed at the server, and 
is displayed in the patient's home using a TV connected to 
a multimedia processor. The multimedia processor connects 
the television set to a communications network such as the 
Internet. Applications include preventive care of chronic 
diseases such as diabetes and asthma. 

42 Claims, 8 Drawing Sheets 
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PERSONALIZED DISPLAY OF HEALTH 
INFORMATION 

RELATED APPLICATION DATA 

This application is related to co-pending U.S. patent 
application Ser. No. 08/732,158, entitled "Multiple Patient 
Monitoring System for Proactive Health Management," by 
inventor Stephen J. Brown, herein incorporated by refer- 
ence. 

FIELD OF THE INVENTION 

^Fhis invention relates to computer systems for rhanaging 
health care, and in particular to a system and method for 
displaying personaUzed health information to a patient hav- 
ing a chronic disease or health condition. 

BACKGROUND OF THE INVENTION 

The health care community has recognized in recent years 
the importance of preventive care in managing patients' 
health. Preventive care is particularly important in managing 
the heaUh of patients having chronic diseases or long-term 
conditions. Preventive care includes educating patients 
about their disease, ensuring communication between 
patients and health care providers (e.g. doctors), and pro- 
viding patients with tools and/or treatments for managing 
their disease. 

Commonly used preventive care approaches suffer from 
several drawbacks. Much of health care is voluntary, and 
thus a large fraction of health care resources is typically 
spent on patients who are actively seek involvement in their 
care. A large number of patients do not actively seek 
information and treatment in the absence of symptoms, 
however. Also, health providers receive very little informa- 
tion on whether patients are complying with preventive care 
guidelines. Thus, health providers often are not able to take 
remedial steps before the disease affects the patients symp- 
tomatically (e.g. through pain). Reaching passive patients is 
thus critical to delivering effective preventive care. 

'Ilie mass-marketing techniques used for health education 
by most health maintenance organizations (HMOs) and 
insurance companies allow little customization of informa- 
tion to an individual patient's needs. Consequently, many 
patients may not directly identify with the educational 
approaches used by their health providers. Personalizing 
health education would significantly raise the effectiveness 
of preventive care, especially in children and adolescents. 

U.S. Pat. No. 5,549,117 to describes a system for com- 
municating health information between health providers and 
patients having a chronic disease such as asthma. A patient 
unit displays health information, and communicates heaUh 
information between the patient and a health provider. The 
display is relatively impersonal, however. 

OBJECTS AND ADVANTAGES OF THE 
INVENTION 

It is a primary object of the present invention to provide 
a pcrsonahzcd display of a health condition of a patient, such 
that the patient identifies with the display. It is another object 
of this invention to provide a method of motivating a patient 
to follow a prescribed treatment regimen. It is yet another 
object of this invention to provide a health data display that 
can be easily comprehended. It is still another object of this 
invention to provide a system and method for involving 
patients in their own care, for providing feedback to patients 
about their health condition, and for monitoring patients' 
progress in managing their health condition. 
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SUMMARY OF THE INVENTION 

A system of the present invention comprises a set of 
inputs, a processing means in communication with the 
inputs, and a display means in communication with the 

^ processing means. The set of inputs generate a set of data 
{D[j]}, j=l . . . J. A datum D[j] of the set of data {D[j]} 
characterizes a personal health condition of a patient. The 
processing means generates a personalized health model of 
the patient from a generalized health model of the patient 

"^^ and from the data set {D[j]}. The display means generates 
a display comprising a body image. The body image illus- 
trates the personalized health model. 

The personalized health model is a parameterized model 
of the health of the individual patient under treatment. The 
personalized health model is defined by a set of parameters 
{P[k]}, k=l . . . K. The generahzed health model is a model 
of the disease or condition under treatment. The generalized 
health model is defined by a set of functions {^k]} that 
specify the dependence of {P[k]} on {D|j]}. That is, P[k]= 
5^k]({D[j]}) for all k. The processing means assigns values 
to the parameters {P[k]} using the data {D[j]}. Parameters 
suitable for characterizing various diseases include condi- 
tion of a body part/organ, blood glucose level, respiratory 
flow, blood pressure, cholesterol level, patient weight, T-cell 
count, and frequency of health episodes. 

The set of inputs comprises a medical record of the 
patient, as well as records of: a standard of care for the 
general health condition or disease of the patient, a pre- 

3Q scribed treatment of the patient, a display preference, and a 
personal profile of the patient. The set of inputs further 
comprises a patient identification means (preferably a card) 
connected to the display means. Hie patient identification 
means specifies the identity of the patient corresponding to 

35 a particular display. The patient identification means also 
specifies a prescribed treatment of the patient and an address 
of the processing means, allowing a communication 
between the display means and the processing means. The 
set of inputs also comprises a patient feedback means 

40 (preferably a keyboard) in communication with the process- 
ing means, for allowing the patient to communicate a subset 
of feedback data to the processing means, 'Hie feedback 
means also allows the patient to enter a subset of simulation 
data characterizing a simulated personal health condition of 

45 the patient. 

'Vhc display means preferably comprises a television set, 
and a multimedia processor for connecting the television set 
to the processing means. The display comprises a section 
assigned to a parameter P[k], In particular, the body image 

50 comprises a section assigned to a parameter P[k]. A set of 
characteristics of the body image match a set of predeter- 
mined physical characteristics, such that the patient is able 
to customize the appearance of the body image. Such 
physical characteristics include age, height, gender, weight, 

55 skin color, and hair color. In a particular embodiment, the 
body image comprises a reproduction of an image of the 
patient (e.g. a photograph of the patient). In another 
embodiment, the body image comprises an image of a 
fictional character. 

60 Preferably, the processing means is in communication 
with the display means over a remote network, such that the 
processing means is able to handle processing for multiple 
display means located at different patient locations. The 
processing means is in communication with at least some of 

65 the set of inputs over a remote network. Processing means 
at a service provider location can thus access inputs at a 
health care provider location. A data aggregation means 
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(preferably a database) is in communication with at least prises a data aggregation means, preferably a database, in 
some of the inputs and with the processing means. The data communication with the set of inputs and with the process- 
aggregation means collects a subset of the data set {D[j]} ing means. The data aggregation means collects a subset of 
from the set of inputs, allowing a reduction in the number of the data set {D[j]} from the inputs. Data collected by the 
direct connections between the processing means and the 5 data aggregation means is accessed by the processing 
inputs. The data aggregation means is in communication means. The display means is located at the patient's home, 
with the display means over a remote network, so that the Preferably, the central server is in communication with the 
data aggregation means stores data for multiple patients. health provider over the Internet, and with the patient's 

home over a cable television delivery hne. 

DESCRIPTION OF THE FIGURES lo xhe display means preferably comprises a conventional 

FIG. 1 shows the architecture of a system for health television receiver, and a means for connecting the TV set to 

information dehvery in a preferred embodiment of the ^ communications network, as illustrated in FIG. 1. 

present invention Preferably, the TV set is connected to the Internet via a 

^ .„ J- J J- 1 multimedia processor such as a WebTV™ Internet Terminal 

FIG 2 ilhistrates processing steps performed on medical ^^^^ Networks (distributed by Sony). The multi- 

and other data to generate a personahzed display or the ^ . ^. * * i 

^ ^ ^ media processor is in communication over a remote network 

present mvention. ^^^^^ ^ ^j^^ Internet, a phone line, or cable used for delivery 

BG. 3 shows an alternative architecture of a system of the ^^^i^ television programming) with a server at a service 

present invention. provider location. 

HG. 4-A depicts the functions of a setup wizard in an 20 multimedia processor connects the processing means 

embodiment of the present invention. the central server to inputs located at the patient^s home: 

FIG. 4-B illustrates the functions of a body image module a patient feedback means preferably comprising a keyboard, 

of the present invention. and a patient identification means preferably comprising a 

FIG. 4-C shows the functions of a blood glucose center data-bearing card, or "smart card". The multimedia proces- 

module of the present invention. sor has a receiving slot for receiving the patient identifica- 

FIG. 4-D shows the functions of a logbook module of the 1^°" """^^'^ ^^^d. llie patient identification card contains an 

present invention encrypted patient code, a prescribed treatment for the 

,^ c 1 . jt 1 c patient, and a URL address of the processing means. The 

FIG. 4-E shows the functions of a mail center module of T u j n *i. . . . ^ r ju i 

. , . . keyboard allows the patient to provide a subset of feedback 

the present invention. 30 j ^ • i i- j- i r c- ^ 

^ data, including display preferences specifying a formatting 

FIG. 5- A illustrates schematically an introductory screen jj^g display 

shot for a diabetes treatment system of the present invention. '-^^^^ ^^^^^ comprises inputs located at a 

FIG. 5-B illustrates the display resulting from the health care provider location, including records of: a medical 

patient's accessing the log book section of the display of history of the patient, a standard of care for a general health 

FIG. 5-A. condition or disease of the patient, a prescribed treatment for 

FIG. 5-C illustrates the display resulting from the the patient, and a personal profile of the patient. The 

patient's accessing a subsection of the blood glucose center above-incorporated U.S. patent application Sen No. 08/732, 

section of the display of FIG. 5-A. 158 entitled "Multiple Patient Monitoring System for Pro- 

FIG. 5-D shows a warning resulting from the patient's active Health Management" contains further information on 

failure to have a timely foot checkup, according to the data available to the health care provider, 

system illustrated in FIG. 5-A. Examples of data specified by the inputs include blood 

no. 5-E shows a warning resulting from a patient's glucose level histories, generally acceptable blood glucose 

failure to check a blood glucose level according to the levels, dates of doctor examinations, generally recom- 

patient's treatment plan, according to the system illustrated 45 mended time periods between doctor examinations, ratings 

in FIG. 5-A. ^he patient's interest for a cultural subject (e.g. sports, 

FIG. 5-F shows the display of the system illustrated in '"^^^^)' ^"^ ^^^^P^^V customization variables entered by the 

FIG. 5-A following the patient's accessing of a display Patient. 

subsection corresponding to the heart. 2 illustrates generally the processing steps per- 

n/-^ - ^ . *u ^- 1 f «u « ™ n ♦ « J • 50 formed on the data |Dm|. A personalized health model of 

FIG. 5-G shows the display of the system illustrated in , . . ^ *^ , . . . , , 

T^Ti^ e T- f 11 ■ ♦ * c *• Ine patient is generated trom a generalized health model of 

FIG. 5-F foUowmg a patient request for comparative care , . , . , , • , , . , 

' c *i. I- * ihe patient s health condition and the patient-specific data 

information on the heart. rTArn i- j i_ j 1 l * • 

|D[jJ}, The personahzed health model characterizes the 

DETAILED DESCRIPTION patient's current health condition. The personalized health 

55 model is defined by a set of parameters {P[k]}, k=l . . . K. 

In the ensuing description, the notation (A(j]) is under- , In a preferred embodiment designed for diabetes preventive 
stood to refer to a set of A(j], for j taking some values, care, suitable parameters include blood glucose level, con- 
between a minimum value 1 and a maximum value J. The, ditions of body parts or organs (e.g. heart, feet), and com- 
notation A(j] is understood to refer to some (fixed) j. pliance with treatment and/or monitoring protocols. Param- 

FIG. 1 is a schematic diagram illustrating a preferred 60 eters suitable for the characterization of other diseases 

architecture for a system of the present invention. A pro- include respiratory flow in asthma, blood pressure in 

cessing means (preferably computer software) located on a hypertension, cholesterol in cardiovascular disease, weight 

central server is in communication over remote communi- in eating disorders, T-cell or viral count in HIV, and fre- 

cation networks with a display means and a set of inputs. quency or timing of episodes in mental health disorders. 

'ITie central server processes information for multiple 65 ITie generalized health model spec*ifies the dependence of 

patients, and is thus capable of communicating with multiple the values {P[k]} on the data {D[j]}. ITie dependence is 

display means and input locations. The central server com- determined by a set of functions {l[k]}, where P[k]-fIk]({D 
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[j]}) for all k. That is, the value P[k] of the kth parameter is condition of the patient. The displayed body then contains 

specified in general by a function f[k]. The function ^k] has information on the simulated health condition of the patient, 

as its argument the set of data {D[j]}, i.e. 5k] depends on at The simulation can be used by the patient to examine, 

least one datum D[j] The forms of the functions {fl^k]} can among others, the effects of hypothetical changes in behav- 
be readily determined by the skilled artisan according to the 5 ior (e.g. diet and sleep patterns) on the patient's health 

disease under treatment. condition. 

For example, parameter P[l] may measure the latest FIG. 3 shows schematically an alternative system for 

recorded blood glucose level of the patient, and the datum delivering personalized health information, according to the 

D[l] may be the latest blood glucose level recorded in the presentinvention. A personal computer at the patient's home 
patient's medical record. Then the function 5l]({D[j]})«D ^0 comprises aggregation, processing and display means. The 

[1], and P[1]=D[1]. Parameter P[2] may measure the health keyboard of the personal computer is an input. Other inputs 

condition of the patient's feet, which may be defined to are at a remote location, and are in communication with the 

depend on parameters such as blood glucose level (D[l ]), computer over a remote network. An HTML page illustrat- 

the time between doctor checkups (D[2]), and some other ing the patient's personalized health model is generated on 
parameter D[j]. Then P[2]-t{2]{D[j]}-t{2](D[l], D[2], ^5 the patient's computer by the processing means. 

D1j])» wherein the exact form of the function f[2] is specified A particular user interface of a system of the present 

by the generalized health model. invention is illustrated in FIGS. 4 and 5. FIGS, 4-A through 

Using the set of parameters {P[k]} and a generalized 4-E illustrate the functions provided by Health Avatar*^", a 
display model of the patient, the processing means generates diabetes management application. FIGS. 5-A through 5-G 
a personalized display model of the patient. The personal- are schematic depictions of screen shots from the same 
ized display model preferably comprises an HTML file application, illustrating the functions of the application, 
encoding a display comprising a body image. Generating As shown in FIG. 4-A, a setup wizard is used by the 
displays using HTML is well known in the art, and will not patient to customize the appearance of the body image, and 
be discussed here in detail. The formatting of the body image to enter configuration information for hardware and software 
is preferably customized to the targeted patient, such that the in communication with the application. Hardware includes a 
patient identifies with the body image. A set of the charac- blood glucose meter, a modem, a printer, while software 
teristics of the body image matches a set of predetermined includes a communications applications for communicating 
characteristics. In particular, body image characteristics with health care providers and service providers, 
preferably match physical characteristics chosen by the The body image itself (the Health Avatar'^") displays 
patient. Such characteristics include age, height, gender, actual or simulated heaUh information of the patient, accord- 
weight and/or build, skin color, hair color, and identity (if fng to actual or simulated heahh data (see FIG. 4-B). The 
any) of a fictional character. In one embodiment, the body patient can use a blood glucose center (FIG. 4-C) to down- 
image is a schematic figure representing the patient. In other load information from a blood glucose meter, to transfer 
embodiments, the body image is a reproduction (e.g. a biood glucose data to the service provider database, to 
photograph) of the patient's appearance, a representation of transfer blood glucose data to a logbook, and to display 
a cartoon or fictional character, or a representation of a current blood glucose levels or a history of blood glucose 
character in a field of interest of the patient (e.g. a favorite levels. A log book (FIG. 4-D) allows the patient to access 
basketball player or movie actor). and modify records of medication, symptoms/events, lab 

The body image illustrates the perst)nalized health model lesLs, treatment plans, diets, and appointment and checkup 

of the patient. In particular, the body image comprises schedules. A mail center (FIG. 4-E) is used by the patient to 

sections assigned to body parts/organs of the patient. The download treatment directions from the health provider, to 

image sections graphically represent the health conditions of transfer log book contents to the service provider and/or the 

the corresponding patient parts. Particular characteristics health provider, and to communicate by-e-mail with the 

(e.g. color, shape, blinking rate) of the image sections are health provider. 

determined by the set of values {P[k]}. In general, each FIG. 5-A is a schematic depiction of a screen shot 90 of 

section of the body is assigned to at least one parameter P[k]. the Health Avatar™ application. The display comprises 

The body image is preferably an image map, such that the several sections: a body image section 100, a log book 

patient can access information on a body part or organ by section 102, a blood glucose center section 104, a feedback 

clicking on the corresponding section of the body image. section 106, and a mail center section 108. The patient 

In an embodiment suitable for the treatment of a diabetes accesses functions of the application by clicking on corre- 

palient, an unacceptable value of a parameter measuring a sponding display sections or subsections, 

health condition of the patient's feel leads to a display of The functions of the log book module become accessible 

swollen feet on the body. The body's feet blink if the time if the patient clicks on log book section 102, as illustrated in 
period since the last doctor checkup is longer than a prede- 55 FIG. 5-B, A similar display (not shown) is generated if the 

termined threshold. In an embodiment suitable for dental patient clicks on blood glucose center section 104. FIG. 5-C 

hygiene education, the teeth in the body image are repre- illustrates the display after the patient accesses the "Display 

sen ted to be black if a value P[k] measuring a health Blood Glucose Level" (see FIG. 4-C) subfiinction of the 

condition of the patients' teeth is below a predetermined blood glucose center. Feedback section 106 (FIG. 5A) 
threshold. The appearance of the entire body is used to go enables the patient to record information about his or her 

characterize the personal health condition of the patient. For health habits. 

example, for a patient having low blood glucose levels the Body image 100 comprises subsections corresponding to 

corresponding body is displayed to be tired. the patient's organs and/or body parts. If a particular body 

In an embodiment used for simulating the effects of part of the patient requires attention or care, the correspond- 
hypothetical health decisions or events on the patient's 65 ing subsection of body image 100 is highlighted. FIG. 5-D 

health condition, the data set {D[j]} includes a subset of depicts the application display if the diabetes patient 

simulation data characterizing a simulated personal health neglects care of his or her feet. A display subsection corre- 
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Spending to the patient's feet blinks, and the patient is 
prompted to make an appointment with a care provider. 

ITie overall appearance of body image section 100 
depends on the blood glucose level of the patient, and on the 
time since the last recording of the patient's blood glucose 5 
level. FIG. 5-E illustrates the application display if the 
patient fails to record or download his or her blood glucose 
levels according to a treatment plan. 

FIG. 5-F schematically depicts the application display if 
the patient clicks on a subsection of body image 100 
corresponding to the patient's heart. The patient can request 
general information about the heart in diabetes patients, 
about the current and historical conditions of his or her heart, 
and about other patients approaches to the hearts' care. 

FIG. 5F schematically depicts a display following a 
patient's request, from the display depicted in FIG. 5E, for 
general information about other patient's approaches to care 
of the heart. 

It will be clear to one skilled in the art that the above 
embodiment may be altered in many ways without departing 
from the scope of the invention. For example, many relative 
placements of the aggregation, processing, and display 
means may be suitable in a system of the present invention. 
In particular, the data aggregation means may be in com- 
munication with the processing means over a remote net- 
work. Suitable parameters, data sets, and processing func- 
tions can be readily determined by the skilled artisan for 
various applications. Systems and methods of the present 
invention are suitable for the management of any chronic 
disease or condition requiring regular medical attention and 
patient compliance with a treatment plan, including diabetes, 
asthma, AIDS, heart and cardiovascular disease, weight 
control programs, mental health conditions, attention deficit 
disorder, smoking, and substance abuse. Many display and 
patient input implementations, including non-HTML-based 
implementations, can be suitable for use with the present 
invention. Accordingly, the scope of the invention should be 
determined by the following claims and their legal equiva- 
lents. ^0 

What is claimed is: 

1. A system for displaying health information, compris- 
ing: 

a) a set of inputs for generating a set of data 
{D[j]},j=l ... J, wherein a datum D[j] of said set of 45 
data {D[j]} characterizes a personal health condition of 

a patient and, wherein said set of inputs comprises a 
patient feedback means and a patients feedback gener- 
ates a subset of said set of data; 

b) a processing means in communication with said set of 50 
inputs, said processing means for generating a person- 
alized health model of said patient from a generalized 
health model of said patient and from said set of data 
{DDJ}; and 

c) a display means in communication with said processing 55 
means, for generating a display comprising a body 
image, said body image illustrating said personalized 
health model, said body image comprising an image 
map including at least one body part or organ, wherein 
said patient can access information on said at least one 60 
body part or organ by interacting with a section of said 
body image on said display means. 

2. The system of claim 1, wherein said personalized health 
model comprises a set of parameters {P[k]}, k=l . . . K, and 
wherein said generalized health model specifies a depen- 65 
dence of said set of parameters {P[k]} on said set of data 

im)- 
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3. The system of claim 2, wherein said processing means 
is adapted to assign values to said set of parameters {P[k]} 
using said set of data {D[j]}. 

4. The system of claim 2, wherein said set of parameters 
{P[k]} comprises a blood glucose level of said patient. 

5. The system of claim 2, wherein said set of parameters 
{P[k]} comprises a condition of a body part of said patient. 

6. The system of claim 2, wherein said set of parameters 
{P[k]} comprises a parameter selected from the group 
consisting of respiratory flow, blood pressure, blood glucose 
level, cholesterol level, patient weight, T-cell count, and 
frequency of health episodes. 

7. llie system of claim 1, wherein said set of inputs 
comprises a patient identification means for specifying an 
identity of said patient, and wherein said patient identifica- 
tion means is in communication with said display means. 

8. The system of claim 7, wherein said patient identifi- 
cation means is adapted to specify a prescribed treatment of 
said patient. 

9. The system of claim 7, wherein said patient identifi- 
cation means comprises a card. 

10. The system of claim 7, wherein said patient identifi- 
cation means is in communication with said display means, 
and said patient identification means is adapted to specify an 
address of said processing means for allowing communica- 
tion between said display means and said processing means. 

11. The system of claim 1, wherein said display means 
comprises a television set, and a multimedia processor for 
connecting said television set to said processing means. 

12. The system of claim 1, wherein said set of data {D[j]} 
comprises a subset of simulation data characterizing a 
simulated personal health condition of said patient. 

13. The system of claim 1, wherein said display and said 
body image each comprise a section assigned to a parameter 

p[k]. 

14. The system of claim 1, wherein a set of characteristics 
of said body image match a set of predetermined physical 
characteristics of said patient. 

15. The system of claim 14, wherein said set of physical 
characteristics comprises a characteristic selected from an 
age, a height, a gender, a weight, a skin color, and a hair 
color. 

16. The system of claim 1, wherein said body image 
comprises a reproduction of a photograph of said patient. 

17. The system of claim 1, wherein said body image 
comprises an image of a sports personality or an image of a 
movie actor. 

18. The system of claim 1, wherein said processing means 
is in communication with said display means and with said 
set of inputs over at least one remote network. 

19. ThG system of claim 1, further comprising a data 
aggregation means in communication with said set of inputs 
and with said processing means, said data aggregation 
means for collecting a subset of said set of data {D[j]} from 
said set of inputs, wherein said data aggregation means is in 
communication with said display meaas over a remote 
network. 

20. The system of claim 1, further comprising at least one 
additional display means, wherein said at least one addi- 
tional display means is in communication with said process- 
ing means over a remote network. 

21. The system of claim 1, wherein said processing means 
is located at a location remote from said display means. 

22. The system of claim 1, further comprising a central 
server located at a location remote from said display means, 
wherein said central server includes said processing means 
and an aggregation means, and said central server is in 
communication with said display means over a remote 
network. 



02/06/2004, EAST version: 1.4.1 



6,032,119 



10 



23. The system of claim 22, wherein said display means 
is located at a home of said patient. 

24. The system of claim 23, wherein said display means 
comprises a conventional television receiver, 

25. The system of claim 21, wherein said display means 5 
further comprises a multimedia processor including an Inter- 
net terminal, said multimedia processor is connected to said 
conventional television receiver, and said central server is in 
communication with a health provider over the Internet. 

26. 'llie system of claim 22, wherein said central server is 
in communication with said display means over a cable 
television delivery line. 

27. The system of claim 1, wherein said patient is a 
diabetes patient, and wherein the condition of said at least 
one body part or organ is impacted by diabetes. 

28. The system of claim 27, wherein said at least one body 
part or organ is the heart or a foot. 

29. The system of claim 1, wherein said set of inputs 
comprises a record selected from the group consisting of a 
medical record of said patient, a record of a standard of care 
for a general health condition of said patient, a record of a 20 
prescribed treatment of said patient, a record of a display 
preference, and a record of a personal profile of said patient. 

30. The system of claim 1, wherein said body image is a 
personalized body image representing the patient, said dis- 
play means displaying said personaHzed body image for 25 
viewing of said personalized body image by the patient, 
wherein the patient identifies with said personalized body 
image. 

31. The system of claim 1, wherein said display further 
comprises a health care parameter section, a logbook 
section, a feedback section, and a mail center section. 

32. The system of claim 31, wherein said logbook section 
is adapted for use by said patient to access and modify 
records of: medication, symptoms/events, lab tests, treat- 
ment plans, diet, and appointment and checkup schedules; 
wherein said mail center section is adapted for use by the 
patient to download treatment directions from a health 
provider, to transfer logbook contents to the service provider 
and/or to the health provider, and to communicate by e-mail 
with the heahh provider; and wherein said feedback section 

is adapted for use by the patient to record information about 40 
his or her health habits. 

33. The system of claim 31, wherein said health care 
parameter section comprises a blood glucose center section, 
said blood glucose center section adapted for use by said 
patient to: download information from a blood glucose 45 
meter, transfer blood glucose data to a service provider 
database, transfer blood gluco.se data to a logbook, display 
current blood glucose level, and to display a history of blood 
glucose levels. 

34. A method of providing personalized health informa- 
tion to a patient, said method comprising the steps of: 

a) generating a set of data {D|j]}» j=l - J, from a set of 
inputs, wherein a datum D[j] of the set of data {D[j]} 
characterizes a personal health condition of a patient; 

b) generating a personalized health model of the patient, 55 
wherein the personalized health model is generated by 

a processing means from a generalized health model of 
the patient and from the set of data {D[j]}; 

c) generating a display on a display means, wherein the 
display is generated by the processing means, and 60 
wherein the display comprises a body image, the body 
image illustrating the personalized health model of the 
patient; and 

d) having the patient view the body image on the display 
means, wherein the patient relates personally to the 65 
personalized health model illustrated by the body 
image and, wherein said the body image comprises an 



image map such that the patient can access information 
on at least one body part or organ of the body image by 
interacting with a section of the body image on the 
display means. 

35. The method of claim 34, wherein the processing 
means comprises software located at a central server remote 
from the display means. 

36. The method of claim 34, wherein the display means 
comprises a television set coupled to a multimedia proces- 
sor. 

37. The method of claim 34, wherein the set of inputs are 
entered via a keyboard of a personal computer or via a smart 
card. 

38. The method of claim 34, wherein the display further 
comprises a health care parameter section, a logbook 
section, a feedback section, and a mail center section. 

39. The method of claim 38, further comprising the step 
of: 

c) accessing data, by the patient, from the health care 
parameter section, the logbook section, or the mail 
center section. 

40. The method of claim 38, further comprising the step 

of: 

d) inputting data, by the patient, via the health care 
parameter section, the logbook section, the feedback 
section, or the mail center section. 

41. A system for displaying a personalized health model 
of a patient to the patient, comprising: 

a) a set of inputs for generating a set of data {D[j]}, 
ji^l . . .J, wherein a datum D[j] of said set of data 
{D[j]} characterizes a personal health condition of a 
patient, wherein said set of inputs comprises a first set 
of inputs and a second set of inputs, said first set of 
inputs located at a home of the patient, and said first set 
of inputs comprising a patient identification means and 
a patient feedback means, and wherein said second set 
of inputs are located at a health care provider remote 
from a home of the patient, and said second set of 
inputs selected from the group consisting of a medical 
record of said patient, a record of a standard of care for 
a general health condition of said patient, a record of a 
prescribed treatment of said patient, a record of a 
display preference, and a record of a personal profile of 
said patient; 

b) a central server including a processing means in 
communication with said set of inputs, said processing 
means for generating a personalized health model of a 
patient from a generalized health model of the patient 
and from said set of data {D[j]}; and 

c) a plurality of display means, each of said plurality of 
display means located at a location remote from said 
processing means and in communication with said 
processing means over a remote network, each of said 
plurality of display means for generating a display 
comprising a body image illustrating said personalized 
health model of a patient, wherein said body image 
comprises an image map. 

42. The system of claim 41, wherein said processing 
means generates a personalized display model comprising a 
personalized body image of the patient for displaying on 
said display means, wherein said personalized body image 
includes a set of characteristics which match physical char- 
acteristics chosen by the patient, said personalized body 
image is personalized for viewing by the patient and the 
patient identifies personally with said personaHzed body 
image. 
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[57] ABSTRACT 

The running of a program, designed to train the user to 
control one or more aspects of his or her psycho- 
physiological state, is controlled by signals representative of 
a psycho-physiological parameter of the user, e.g., galvanic 
skin resistance. 'lliLs may be delected by a sensor unit with 
two contacts on adjacent fingers of a user. 'ITie sensor unit is 
separate from a . receiver unit which is connected to a 
computer running the program. 

7 Claims, 5 Drawing Sheets 
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APPARATUS FOR MONITORING A GENERAL DESCRIPTION OF THE INVENTION 

PERSON'S PSYCHO-P^^^ accordance with the present invention, there is pro- 

CUWUlilUIN vided apparatus for testing an aspect of one or more users 

. . psycho-physiological condition which provides an informa- 

This is a continuation of application Ser. No. 08/190,163 5 tion display which may be viewed by the user and which at 

filed on Feb. 7, 1994, now abandoned, which was filed as j^^^j provides information about, or indication of, the user's 

PCI/GB92/01477 on Aug. 7, 1992. substantially current psycho-physiological condition 

FIELD OF INVENTION reflected by that aspect being tested, and which may provide 

one or more stimuli to the user, the apparatus comprising a 

'Iliis invention relates to the operation of computer ^0 ^.Qjjjputej. system, an input device, and software capable of 

systems, particularly, though not exclusively, to computer- interpreting data input from the input device and displaying 

assisted learning. the required information, wherein the input device com- 

BACKGROUND OF INVENTION P"^^ ' ^ 

^5 the sensor unit is adapted to be attached to one or more 
In recent years, the development of so-called "personal periodicaUy to sense at least one psycho- 
computers", or PCs for short, has enabled computing power physiological condition and to transmit data corre- 
to be made available to millions of people. In parallel with sponding to the user's psycho-physiological condition 
the development of the hardware, there has been major receiver unit- 
growth in the amount of software being written. In a PC ^. . •* u • j * j * • * *i. j * 
^ , . . /5 11- ... 20 the receiver umt bemg adapted to input the data concern- 
system, the user operates the PC by first controlling It with • *L » J * • * *U 
/ . , * - ^ , . . J ^ ma the user s condition into the computer system: 
the aid of software to be ready to operate m accordance with ° . , . ... ^ 
a desired programme, and then inputting data and producing ^^e sensor umt and the receiver unit bemg separate from 

output data from the PC. ^ ^f^^ ... , . • 

- , . , . Such apparatus, providing the programme or software is 

In order to input data, a vanety of devices may be used, . T u i * ui * i r 

. , f I.* u • 1 u J on. » 25 appropnate, may also be used to enable control of a com- 

thc most common of which is a keyboard. The most common f V r . . i r r 

, . , . , 1 /^/r^fix puter game by way of the user s control of one or more of 

output device is a visual display unit (VDU) or screen on i. "i. u u • i • i * t-u .u 

. r , , , - . • , • . . i_ his or her psycho-physiological parameters. Thus, the pre- 

which the results of operations within the computer may be - ^ ^.^„..^r^J^^.,, a^^^^a Ur.tu 

J. , . . , , . 1 X J/ J cise running oi programme may depend on both conscious 

displayed to be read (if expressed in words) and/or viewed ■ , c .i. j u 

. V r / input from the user and on one or more psycho- 

y ^ 30 physiological parameters of the user. 

Other input may be fed into the computer in known ^^^^g apparatus, the user interacts with the pro- 
fashion. For example, most PCs have one or more commu- grammed computer via two channels, the conscious volun- 
nications ports which can send or receive data in the form of tary channel, e.g. mediated via a standard keyboard or via 
digital signals. The data can be received, e.g. from sensor ^^^^ ^ ^^^^^^ ^^^^^^ ^^^^ ^^^^ ^^-^ ^ 
units via appropnate mterface circuits, or from other PCs. It 35 unconscious involuntary channel, e.g. mediated via a gal- 
is known that a very wide variety of sensors may be used, ^^^-^ resistance (GSR) sensor and appropriate circuitry 
including sensors which sense human physiological ^^^3 ^ ^^g^^, representative of GSR to the receiver and 
parameters, for example blood pressure or electrical currents ^^^^^^ the computer system. It is known that GSR correlates 
in the body (in computer-controlled electrocardiogram or ^-^^ arousal/relaxation. 'Ilius, the operation of an interactive 
electroencephalogram systems). However, up till now. such j^^^^i^g programme or of a games programme may be 
uses have been mainly confined to those where the computer ^^ediated not merely by the user's keyboard input but by his 
user has not been the same person as the person under test. ^er state of arousal. For example, the speed at which a 

An example where such use is not confined to those where game is to be played may vary depending on GSR, giving 

the computer user has not been the same person is shown in relaxed players an advantage over tense ones. The 'game' 

published International Application WO 86/01317 which 45 may be of a type designed to teach definite behavioural 

discloses using galvanic skin resistance to input data into a skills. As in other computer games, performance during the 

computer, and deals specifically with the electronics neces- game is monitored and quantified, and the dexterity shown 

sary to overcome the problem of the very wide range of in the different tasks is measured, for example, the game 

galvanic skin resistances that may be sensed over a period of may test for and train fast recovery after psychomotor 

time and from one user to another. 50 challenge. The user may be made to perform a pre-defined 

Published International Application WO89/02247 dis- psychomotor, such as time response or co-ordination tasks 

closes a system whereby a PC owner may monitor his or her and should then return immediately to the same state of 

heart activity using a simple probe which connects to the arousal prior to the challenge. Whether he or she returns to 

input of the computer. A suitable programme must be loaded an increased or decreased level of arousal may be reflected 

into the computer in order to enable display or printout 55 by animation refinements, e.g. the shape and configuration 

representative of the user's cardiac function to be effected. of a display icon. Alternatively, such a programme may 

Published European Patent Application 0176220 also dis- teach the user to reach a predetermined level of arousal and 

closes using a computer to monitor a user's heart. remain within a range around that level for a certain period 

Published International Application WO 91/01699 dis- of time, and to detach himself or herself from external 
closes use of a computer and suitable sensor means to offer 60 stimuli such as computer sound, mind information, etc., 
limited mobility and hmb movement patients are means of remaining at a certain level of arousal, 
operating a computer. United States Patent Specification In order to put the invention into effect, it is necessary to 
4894777 uses sensor means to detect when a computer user have computer apparatus arranged to provide a visual output 
ceases to concentrate on the subject they should be concen- under control of a programme, the output being dependent 
trating on, and published UK Patent Specification 2079992A 65 on input via the keyboard and input via a psycho- 
discloses using a sensor means and microcomputer to pre- physiological parameter sensor located to monitor such a 
diet the fertility period in a woman's menstrual cycle. parameter of the user. In a preferred form, the sensor unit 
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communicates with the receiver unit connected to the com- DESCRIPTION OF PRESENTLY PREFERRED 

puter input via a non-physical connection, such as an elec- EMBODIMENTS 

tromagnetic cordless link, thus enabling the user to 'forget' rr^^^ -i . c 

that he or she is interacting with the computer. An infrared '^^ ^Pf.""'"* "^J^^' ^' ^'S'"^'* representative of a 

transmitter-receiver system is the preferred non-physical s parameter bemg sensed by a sensor are sent via an infrared 

/ • JIU1J link from a sensor and transmitter 1 to a receiver 9. 
connection. Such systems are inexpensive and reliable, and, 

on accoutit of their use in remote controllers for electrical or The sensor comprises an attachable wrist-beh 2 (FIGS. 2a 
electronic apparatus (garage doors, video recorders, CD to 2d) carrying two pads which abut the skin and a micro- 
players), are widely available. electronic device to detect the galvanic skin resistance 

The range of application of the present invention is very ao (GSR) of the wearer. The device is mounted in a watch-like 

wide. One particular valuable field is in computer-assisted case 3 and connected electrically to two rubber skin elec- 

learning, where the 'teaching' computer may be able to trodes ELI and EL2. A stabilised voUage Vref (FIG. 3) is 

modify iLs part in an interactive programme in accordance apphed in series with resistors Rl and R2 and the two 

with the condition of the user. Thus, like a human teacher, electrodes ELI and EL2, When the wearer's skin resistance 

the computer may go slower if it senses that its pupil is tired, 15 increases, the voltage between the electrodes and the output 

or showing signs of stress related to incomprehension, or voltage VO which feeds the input to a high impedance buffer 

may even judge the user's state as non-receptive and refuse amplifier 4, both rise, A corresponding signal is emitted by 

to teach him or her further until the appropriate input is infrared emitter diodes to be received by a receiver 9, 

received, showing that the user is receptive to teaching Galvanic skin resistance levels can vary over a range of 

again. 20 over 100 to 1. The simple input arrangement illustrated in 

The programme may be arranged to display to the user an detail in FIG. 3 offers two special benefits for GSR mea- 

indication of the psycho-physiological parameter measured, surement. First, the output voltage never saturates, even 

thus enabling the user who so wishes to try and consciously though its response may be low at extreme resistance values; 

moderate or modify their response in a fashion analogous to and second, over a useful resistance range of about 30 to 1, 

'biofeedback' techniques. For example, a teaching pro- 25 the output voltage responds approximately linearly to the 

gramme could be arranged to display as a variable height bar logarithm of skin resistance. 'Iliese features provide an 

or variable colour spot the arousal state of the user, deter- orderly and stable compression of the large input parameter 

mined from GSR and/or other measurements. range, allowing satisfactory transmission within the rather 

In principle, the display viewed by the user may vary very restricted, typically 4 to 1, modulation range of the simple 

widely and consist of graphics, animation, wording or 30 telemetry system used. Resistor R2 limits the minimum 

combinations of these. The timing of image display will be output voltage from the chain. 

controlled by the programme. The programme may be one The convenience of this arrangement is valuable in GSR 

which displays subliminal stimuli via the screen as well as measurement and monitoring in contexts other than carrying 

consciously perceptible images. out the method of operating a computer system noted above. 

The conscious interaction between computer system and 35 xhe input circuit for providing a linear output corresponding 

user may also be mediated via one or more standard usually substantially to the logarithm of GSR constitutes a further 

manually controlled devices, e.g. keyboard, mouse, joystick. feature of the invention 

The unconscious interaction via sensor and receiver may .j^^ ^3 from the buffer ampUQer feeds the 

rely on one or more parameters for example GSR, brain or j j^,,^^; ^„„^ controlled oscillator 5 section 

cardiac electncal signals (as in bhC, and bCG monitoring) 40 ^^j^^ ^ ^^^^ frequency propor- 

heart or pulse rate skin temperature, or others. In all such ^^^^^^ ^^ ^2. The oscillator 5 output frequency can valy from 

cases, It is highly desirable that the parameter is sensed and . * mn. Annii „ ^* * • * * c 

r t t , . ... about 100 to 400 Hz correspondmg to mput extremes of zero 

data fed to the computer as a result m an unnoticeable way, ^^^^^ ^^^j^,^^^^ ^^^^ electrodes but generaUy lies 

so Icavmg the unconscious input to the computer easily ^jjy^ ^ 35^ j,^ ^^^^ 

lorgotten about so that it does not distract the user from 45 „ ^ 

concentrating on interacting with the computer consciously. The square wave output from the oscillator 5 is fed to the 

pulse formmg stage 6 which generates a rectangular pulse of 

BRIEF DESCRIPTION OF DRAWINGS about 15 microseconds duration following every negative 

Embodiment of apparatus in accordance with the inven- g^^"S transition of the oscillator 5 output waveform. This 

tion will now be described, by way of example, with 50 ^"'P^^ pulse turns on a transistor dnver stage 7 which 

reference to the accompanying drawings, in which: ^^^1^^^^ microsecond 0,6 A current pulse to infrared 

™^ 1 • i_i 1 J- r . f • . emitting diodes a. The transmitter is powered by a PP3 9V 

FIG. 1 is a block diagram of apparatus for use in inter- i u .r r u . ah n - c . ^ 

J- ^ L ..-It c dry battery of about 400 mAH capacity allowing for at least 

active training mediated by psycho-physiological perfor- , c c u i . 

* hours or operation before battery replacement, 

mance; . . ^ ^ 

T7Tr^c j-iLuf^jui* c 55 The receiver 9 is mounted in a small plastics box to be 

FIGS. 2a and 2b show front and back views of a sensor , , ^ a\ * 

r . . , , . , placed on top of a computer screen 10 (FIG. 4). Pulses of 

for attachment to a person s wnst; .... . j.. • . 

T^^r^-t . infrared radiation emitted by the transmitter 1 are detected 

FIGS. 2c and 2d show front and back views of a hand and ^y a reverse biased large area PIN photoelcctrode 11 (HG. 

wrist with the sensor of FIGS. 2a and 2b attached; 5) ^^^^^ ^^^^^^ ^^^^^^^ fl„e, 

HG. 3 is a block diagram of an infrared biotelemetry ^„ Photocurrent from the detector diode is fed to the input of 

transmitter, infrared pre-amplifier integrated circuit 12. The passband 

HG. 4 is a diagram of portions of the apparatus of FIG. this pre-amplifier is designed to reject the effects of 

unwanted infrared radiation, e.g. from sunlight, lighting 

FIG. 5 is a diagram of an infrared telemetry receiver; fixtures and other interfering sources. A rectangular pulse of 

FIG. 6 is a schematic view of a particulariy preferred 65 about 25 microseconds duration is generated al the pre- 

embodiment of the present invention; and amplifier output following the reception of each pulse from 

FIG. 7 is an enlarged view of a portion of FIG. 6, the transmitter. 
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The pre -amplifier output pulses are fed to the input of a 
one-chip micro-controller 13 which counts the incoming 
pulses over a sampUng period of about 95 milliseconds and 
then computes the corresponding pulse frequency to 12-bit 
precision. This value is then incorporated into two data bytes 
which are serially output from the micro-controller at a data 
rate of 9600 bits per second. Additional bits identify the 
most significant byte and flag the received signal quality. 

A transistor line driver 14 then delivers this signal at the 
appropriate voltage levels through a receiver output cable 18 
to a serial port RS232 of the host computer 10. Output 
sample rate is 10 per second. Output values sent from the 
receiver retain the quasi-logarithmic relation to the subject 
skin resistance. This can be expanded by the host computer 
if desired. 

The micro-controller 13 operating programme incorpo- 
rates several measures to maintain very low noise levels and 
good output recovery characteristics in spite of the effects of 
interference and subject movement. 

These include the rejection of pulses arriving at irregular 
intervals and the handling of periods of signal loss which 
occurs particularly when the pre-amplifier automatic gain 
control sub-system cannot adapt fast enough to sudden 
reductions in received pulse intensity following subject 
movement. Poor reception quality as determined by received 
pulse regularity and other criteria applied within the micro- 
controller programme is signalled by an auxiliary bit within 
the information sent to the host computer 10 as determined 
by a clock oscillator 19. 

The modest power requirements of the receiver are 
obtained from the host computer's communication port 15, 
eliminating the need for a separate receiver power supply. 

The data is received as a standard RS232 input and for 
data processing 20 (FIG. 1) is specially encoded. 
Meanwhile, possible errors are detected and corrected. Then 
data is decoded and separated into status and parametric 
data. The parametric data is fed as an input to the analysing 
systems, which coordinate with animation, audio and other 
specialised systems determined by the programme being run 
in the computer 

The analysing system stores the data, which can be used 
to create various types, graphs and charts. These can be used 
to profile, compare or monitor the subject's accomplishment 
on-line or during subsequent analysis sessions. 

Software for the computer can provide for a variety of 
psychological testing systems. For example, in an animation 
system 21 (FIG. 1), data is used to manipulate various 
segments of the computer screen. Changes in input data 
produce changes in the speed and path of animation. The 
procession of images encourages the user to continue adding 
to the metamorphic sequence in a logical and aesthetic way. 

The animation system allows for different layers of skill 
(beginner, novice and expert). This ensures the adaptation of 
the system to the particular variations of the user. Therefore 
achievement, i.e. evolution of images, will take place even 
before expertise is acquired. In an audio system 21 (FIG. 1), 
there can be an option to have an audio response which 
includes both music and voice. Ill is will also be integrated 
with the psycho-physiological input. 

For a tutorial system 22 (FIG. 1), tutorial software is 
provided for a high quality interactive course (courseware). 
It consists of: i) a graded series of interactive lessons on the 
subject to be leamt; and ii) a comprehensive database 
facility which the program searches for giving answers, 
proposing new questions or entering a specific sub-routine. 
The lessons may then be presented through window prompts 
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and animated sequences. In advanced models with video 
interface cards or videodisc players, video sequences can 
overlay graphics and animation. 

The information handled in the tutorial via the database 

5 system 23 can be prepared with the help of leading profes- 
sionals in the appropriate fields. The system therefore pro- 
vides not only a training facility, but also a counselling mode 
based on expert knowledge. 

FIGS. 6 and 7 show a particularly preferred embodiment 
of the present invention, comprising a computer 30, a 
monitor 32, a receiver 34 and a sensor unit 36. 

Sensor unit 36 comprises a pair of non-invasive skin 
contact electrodes 38, connected by wires and a jack plug 40 
to a sensor box 42. Sensor box 42 contains appropriate 
electronics (not shown) to convert the resistance between the 
electrodes 38 into a digital format signal. Sensor box 42 also 
contains switches 44 and infrared transmitters 46. 

Receiving unit 34 comprises receiver box 48 and a wire 
and connector 50. The connector 50 connecting into a data 
entry port (not shown) on computer 30. This may be a 
standard serial communications part. Receiver box 48 con- 
tains an infrared receiver (not shown) and electronics appro- 
priate to convert received infrared signals into computer 

2j usable form. 

In use, electrodes 38 are appfied to adjacent finger of a 
user's hand 52 and held in position by way of a band 
surrounding both electrode and finger 54. Band 54 is pref- 
erably of burr fastener material, but may be of any other 

3Q suitable material. Ilie electronics in sen.sor box 42, powered 
by a power source also contained in sensor box 42 (not 
shown) periodically assess the skin resistance of the user's 
hand 52 via electrodes 38. The electronics in sensor box 42 
convert the readings of galvanic skin resistance into a data 

35 form suitable for transmission, and send the suitable data 
form to the infrared transmitters for transmission. 

The infrared receiver in receiver box 48 receives the 
transmissions from infrared transmitters 46 and directs them 
to the electronics in receiver box 48. There the data is 

40 converted into a form suitable for inputting into the com- 
puter 30 which is running under the control of an appropriate 
computer program. In this particular preferred embodiment, 
the software running on computer 30 is generating on 
monitor 32 an image of a fish 56 swimming over a seascape 

45 58. As the user becomes more relaxed, the user's galvanic 
skin resistance will rise, lliis will be detected by electrodes 
38 and conveyed to the computer via sensor unit 36 and 
receiver unit 34. The software will generate graphics show- 
ing the fish swimming fi-om left to right on the screen. As the 

50 fish 56 swims further to the right relative to the seascape 58, 
which scrolls to the left, the software is arranged to change 
the display so that the fish metamorphoses first into a 
mermaid then further into a human then an angel then a star. 
If, during this process, the user becomes less relaxed, so 

55 causing his galvanic skin resistance to drop, the fish, or 
whatever form it is at that time, travels to the left and the 
seascape scrolls to the right. The relative movement of fish 
56 and seascape 58 enable the user to ascertain whether he 
or she is becoming more or less relaxed. 

60 The software running on computer 30 may do more than 
simply show pictures of fishes 56 on seascapes 58. Switches 
44 on sensor box 42 may be used to exert overall control 
over the software. For example, buttons 44 might represent 
an escape button to move the user out of a particular aspect 

65 of a program and into a menu, a pair of direction buttons to 
move around that menu once entered and an enter button to 
make selections from the menu. Such buttons enable the use 
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of the customary keyboard forming part of the computer wherein the sensor unit is adapted to monitor galvanic skin 

system to be dispensed with. resistance of the at least one user and to transmit a value for 

It will be obvious that the software running on computer said galvanic skin resistance monitored to the receiver unit, 

30 may have to set many different aspects relating to and wherein the receiver unit is adapted to input said value 
training, testing and assessment of the user. 5 into the computer system; and software capable of using said 

Psycho-behavioural and Psychometric Test software may ^''^ galvanic skin resistance as a comrol parameter 

be used to programme the computer to provide a comput- '° ^t'^' ^'t^^'^^ °^}^' ^''"^"^ 

erised testing faciUty which uses conventional methods of displayed on said screen through continumg sequence m 

administration and interpretation. In addition, the system correspondence to the value thereby reflectmg said at least 

facUitates the on-line monitoring of psycho-physiological "f ^ ^ psychophysiological condition, 

parameters. Tliis last feature provides a method of detecting . 2. Apparatus according to claim 1 wheicm the sensor umt 

psycho-behavioural blockage-points during te.st completion. ^''='Pl«'' 1° transmit data to the receiver unit via electro- 

The interactive feedback of this information greatly magnetic radiation. 

enhances the training schedule. 3. Apparatus according to claim 2 wherein the electro- 
. . . , 15 magnetic radiation is in an infrared part of an eleclromag- 

It will be seen that the mvention provides for all aspects j^^j-^ spectrum 

of learning simultaneously in that it can involve the detec- ^ Apparatus according to claim 3 wherein the receiver 

tion and analysis of both logic and intuitional processes; the comprises a receiving diode, an infrared pre-amplificr 

first by monitoring voluntary action and the second by ^ micro-controller for converting received signals to a 

detecting "automatic output. It uses psycho-physiological acceptable to the computer system, 

measurernent principles to operate and interact with soft- 5 Apparatus as claimed in claim 1 wherein the sensor unit 

ware applications by the use of an ergonomically designed ^^^ ^^ non-invasive electrodes for applying to skin, 

sensor while the subject has freedom of movement and ^j^^^j appropriate to convert sensed skin resistance into 

safety due to absence of actual contact between the subject ^^^^ transmitting the digital data to the 
and the computer. 25 receiving unit. 

We claim. ... 6. Apparatus according to claim 5 wherein the sensor unit 

1. Apparatus for monitoring at least one psychophysi- ^^^^^^ ^ ft,n,ished with electrodes posi- 

ological parameter of at least one user s psychophysiologi- jj^^^j ^^ ^-^ ^ ^^j^j ^^^^ ^^ ^^^^ 

cal condition which provides an output display of a selected ^ Apparatus according to claim 6 wherein the sensor unit 

part of a continuous sequence of anmiated images viewable 3^ ^ „f 3 substantially within an 

by said at least one user, the apparatus compnsmg a com- ^^^^ ^„ ,1,^ ^ 

putcr system; a program in the computer system adapted to microelectronic circuitry for forming pulses to be delivered 

store said sequence and to display a selected part of said ^^ j^j^^^gj jj^^ 
sequence on a screen viewed by the at least one user; an 

input device comprising a sensor unit and receiver unit, ♦ » » * » 
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ABSTRACT 



A system and method for controlling patient access to an 
entertainment program to encourage a patient to comply 
with a treatment plan. The method includes the step of 
collecting compliance data from the patient. In one 
embodiment, the compliance data includes measurements of 
a physiological condition of the patient as well as patient 
answers to compliance questions. ITie method further 
includes the step of comparing the compliance data to 
evaluation criteria selected by a healthcare provider to 
determine if the patient is in compliance with the treatment 
plan. If the patient is in compliance, access is granted to the 
entertainment program. If the patient is not in compliance, 
access to the entertainment program is restricted. In the 
preferred embodiment, the method includes the additional 
steps of transmitting and displaying the patient's compliance 
data and compliance status to the healthcare provider. 

46 Claims, 14 Drawing Sheets 
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^ 

COMPLIANCE QUESTIONS SCRIPT 

"THE FOLLOWING QUESTIONS ARE ON A SCALE OF 1 TO 5, WITH 1 
BEING THE WORST OR LOWEST, 3 BEING AVERAGE OR MIDDLE, 
AND 5 BEING BEST OR GREATEST." 

1. "ON A SCALE OF 1 TO 5, HOW WELL ARE YOU MANAGING 
YOUR DIABETES?" 

2. "ON A SCALE OF 1 TO 5, HOW GOOD IS THE CARE YOU RECEIVE 
FROM THE DOCTOR WHO MANAGES YOUR DIABETES?" 



3. "ON A SCALE OF 1 TO 5, HOW HARD IS IT FOR YOU TO 
FOLLOW YOUR TREATMENT PLAN?" 

4. "ON A SCALE OF 1 TO 5, HOW WELL DOES YOUR DOCTOR 
UNDERSTAND AND RESPOND TO YOUR NEEDS?" 

5. "ON A SCALE OF 1 TO 5, HOW HARD IS IT FOR YOU TO 
CONTROL YOUR BLOOD GLUCOSE LEVEL?" 



"PLEASE ANSWER THE FOLLOWING QUESTIONS 
WITH A NUMERIC ANSWER." 



6. "HOW MANY TIMES IN THE PAST 7 DAYS DID YOU HAVE 
BLOOD SUGAR THAT YOU FELT WAS TOO LOW?" 



7. "HOW MANY TIMES IN THE PAST 7 DAYS DID YOU HAVE 
BLOOD SUGAR THAT YOU FELT WAS TOO HIGH?" 

8. "HOW MANY TIMES IN THE PAST 7 DAYS DID YOU 
CONSULT YOUR DOCTOR ABOUT SOMETHING RELATED 
TO DIABETES? " 



9. "HOW MANY TIMES PER DAY ON AVERAGE DID YOU 
TEST YOUR BLOOD SUGAR IN THE PAST 7 DAYS?" 

10. "HOW MANY SICK DAYS DID YOU HAVE IN THE PAST 
7 DAYS?" 



FIG. 5 
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A NEW 7 DAY MONITORING INTERVAL BEGINS TODAY. 
TO MAINTAIN ACCESS TO ENTERTAINMENT PROGRAMS, 
PLEASE IMMEDIATELY TRANSMIT YOUR BLOOD GLUCOSE 
MEASUREMENTS RECORDED IN THE LAST SEVEN DAYS 
TO YOUR HEALTHCARE PROVIDER. 



FIG. 6 

16 86 

' ) 

CONGRATULATIONS! YOU ARE IN COMPLIANCE WITH 
YOUR TREATMENT PLAN AND HAVE BEEN GRANTED 
ACCESS TO ENTERTAINMENT PROGRAMS FOR 7 MORE 
DAYS. 



FIG. 7 



88 

' ) 

YOUR ACCESS TO ENTERTAINMENT PROGRAMS IS BEING 
DENIED DUE TO YOUR FAILURE TO COMPLY WITH 
YOUR TREATMENT PLAN. YOUR TREATMENT PLAN 
REQUIRES YOU TO MEASURE YOUR BLOOD GLUCOSE 
LEVEL AT LEAST TWICE DAILY, AND YOUR DATA 
FOR LAST WEEK INCLUDED ONLY 7 MEASUREMENTS. 
TO REGAIN ACCESS TO ENTERTAINMENT PROGRAMS, 
YOU MUST MEASURE YOUR BLOOD GLUCOSE LEVEL AT 
LEAST TWO TIMES EACH DAY. 



FIG. 8 
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NETWORK MEDIA ACCESS CONTROL only designated channels, U.S. Pat. No. 5,550,575 issued to 

SYSTEM FOR ENCOURAGING PATIENT West et al. on Aug. 27, 1996 discloses a viewer discretion 

COMPLIANCE WITH A TREATMENT PLAN television program control system which relies upon suit- 
ability ratings and personal identification numbers of house- 

BACKGROUND 5 hold viewers to restrict television program access. 

1 ij f *u T *• The systems described by Benjamin and West are not 

1. Field of the Invention . . . j . *■ * * i * . 

directed at motivating a patient to comply with a treatment 

The present invention relates generally to access control .^^^ ^^^^ mechanism for monitoring a 

systems, and in particular to a system and method for -^^^.^ compliance or for controUing program access in 

controlling a patients access to an entertamment program to lo dependence upon the patient's compliance. Thus, none of 

encourage the patient to comply with a treatment plan for a ^^^^ ^^^^^^^ controlling access to an entertain- 

heaUh condition. ^^^^ program encourage a patient to comply with a treat- 

2. Description of Prior Art ment plan, nor do they provide for remote monitoring of a 
In recent years, an increasing number of healthcare pro- patient's compliance. 

viders have initiated outpatient or home healthcare programs 15 

for their patients. The potential benefits of these home OBJECTS AND ADVANTAGES OF THE 

heahhcare programs are particularly great for chronically ill INVENTION 

patients, such as those suffering from diabetes or asthma, in view of the above, it is an object of the present 

who must treat their diseases on a daily basis. However, the invention to provide a system and method for controlling a 

success of these home healthcare programs is currently 20 patient's access to an entertainment program to encourage 

limited by each patient's initiative and motivation to comply the patient to comply with a prescribed treatment plan. It is 

with a prescribed treatment plan for his or her disease. another object of the invention to provide an access control 

The most common reason a patient fails to comply with system that encourages an unmotivated patient to monitor 

a treatment plan is a lack of motivation to treat the disease his or her condition and to transmit monitored data to a 

when the disease is not causing an immediately recognizable healthcare provider. 

afifect. lliG primary affect of most diseases is pain, and once These and other objects and advantages will become more 

the pain stops, many patients ignore the disease until the apparent after consideration of the ensuing description and 

pain returns. Of course, most healthcare issues can be the accompanying drawings, 
addressed much more effectively through prevention. The 

challenge is in communicating the preventative concept to a SUMMARY OF THE INVENTION 
patient in such a way that he or she will be motivated and x^e invention presents a system and method for control- 
encouraged to comply with a prescribed treatment plan. li^g patient access to an entertainment program to encourage 
A patient's lack of motivation to comply with a treatment a patient to comply with a treatment plan. The method 
plan also limits the ability of a healthcare provider to aid the includes the step of collecting in an access control system 
patient in treating his or her disease. Many treatment plans patient compliance data for determining if the patient is in 
require daily monitoring of a physiological condition of the compliance with the treatment plan. In the preferred 
patient, such as blood glucose levels in diabetes and peak embodiment, the compliance data includes measurements of 
flow rates in asthma. Since the patients themselves monitor a physiological condition of the patient as well as patient 
these conditions in outpatient programs, the provider is often answers to compliance questions. 

limited to learning each patient's status strictly through method further includes the step of storing in the 

patient initiated events, such as an emergency visit or the access control system compliance evaluation criteria 

delivery of the patient's latest medical data. Even with the selected by a healthcare provider. The compliance data is 

current availability of remote monitoring devices that store compared to the evaluation criteria to determine if the 

and transmit medical data from a patient's home to a medical patient is in compliance with the treatment plan. If the 

clinic, the provider must still wait for medical information patient is in compliance, access is granted to the entertain- 

whose arrival depends on the patient's initiative. ment program. If the patient is not in compliance, access to 

As a result, the majority of the provider's time is spent the entertainment program is restricted. In the preferred 

with the patients who are the most motivated and eager for embodiment, the method includes the additional step of 

treatment, while the greatest medical needs remain with the 50 displaying the patient's compliance data and compliance 

unmotivated patients who do not visit the provider or status to the healthcare provider. 

transmit their medical data, lliese unmotivated patients a preferred system for implementing the method of the 
often develop urgent medical needs that could have been invention includes a program display unit for displaying an 
prevented with proper plan compliance. Consequently, the entertainment program to the patient. The system also 
cost of treating their diseases is much higher than one might 55 includes a monitoring device for collecting patient compli- 
expecl given the sophistication of current medical monitor- ance data and a memory for storing the compliance evalu- 
ing devices. ation criteria. An evaluation program compares the compli- 
The prior art has not taught a restrictive access control ance data to the evaluation criteria to determine if the patient 
system for encouraging a patient's compliance with a treat- is in compliance with the treatment plan. The system further 
ment plan. However, access control systems have been 60 includes an access control device in communication with the 
developed for controlling access to television programming evaluation program for controlling access to the enter tain- 
based on the paying of a program fee or the desired ment program in dependence upon the compliance status of 
censorship of programs containing subject matter deemed the patient. 

unsuitable for all viewers. For example, U.S. Pat. No. ,^^^^t,,t™^*t ^,r. .«,,..r^-. 

4.768.229 issued to Benjamin et al. on Aug. 30. 1988 65 B^'EP DESCRIPTION OF THE DRAWINGS 

describes a restrictive access control system that includes a FIG. 1 is a schematic block diagram of an access control 

three-state switch for limiting television tuning access to system according to the invention. 
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FIG. 2 is a sample evaluation criteria entry screen. set-top processor 14 through headend 12. A DTMF tele- 

FIG. 3 is a schematic block diagram of a central server of V^onc 20 is connected to server 18 via standard telephone 

the access control system of FIG. 1. Telephone 20 is for collectmg patient answers to 

. • L ^'uiij* c *i compliance questions through an automated telephone call, 

BG. 4 is a schematic block diagram of an access control ^s ^1 be explained below. A medical monitoring device 22 

device of the access control system of MG. 1. ^ connected to telephone 20 such that monitoring device 22 

BG. 5 is a sample compliance questions script according in signal communication with server 18 through telephone 

to the invention. 20. 

FIGS. 6-8 are sample messages appearing on the screen Monitoring device 22 is capable of producing measure- 

of a program display unit of the access control system of mentsof a physiological condition of the patient and record - 

FIG. 1. ing the measurements for later transmission to server 18. For 

HG. 9 is a sample compUance data view appearing on the example, for a diabetic patient, device 22 is a blood glucose 

screen of a provider workstation of the access control system meter for measurmg the patient's blood glucose levels. For 

of FIG 1 asthmatic patient, device 22 is a peak flow meter for 

™^ ' a u * 11 * * ■ 1 J J • measuring the patient's peak flow rates. Such monitoring 

FIG. 10 IS a flow chart illustrating steps included in a 15 , . ° ^ , ^ 

»!. J r.u • «■ or devices for recording and transmitting measurements are 

method of the invention, „ , . . ? r: T n ^ • .u * n 

, i- , well known 10 the art. Further, those skilled m the art will 

HG. 11 IS a schematic block diagram of another access relate that monitoring device 22 need not be connected 

control system accordmg to the mvention. ^^^^ ^^^^^^ telephone 22. For example, in an 

HG. 12 IS a sample compliance questionnaire appearing alternative embodiment, monitoring device 22 is a wireless 
on the screen of a program display unit of the access control 20 ^^^.^^ ^^^ing an RF transmitter for transmitting the mea- 

system of FIG. 11. surements to server 18 through an RF link. In another 

FIG. 13 is a flow chart illustrating steps included in embodiment, device 22 is connected to server 18 through a 

another method of the invention. separate modem connection. 

FIG. 14 is a schematic block diagram of another access A workstation 24 of a healthcare provider is networked to 

control system according to the invention. central server 18. Workstation 24 is preferably a personal 

FIG. 15 is a schematic block diagram of another access computer or network terminal and includes a display 27 and 

control system according to the invention. a selection device 29, such as a mouse or keyboard. Work- 

HG. 16 is a schematic block diagram of a web server, station 24 is for entering in server 18 a treatment plan 
television set-top processor, and program display unit of the 30 specification including compliance evaluation criteria for 

access control system of HG. 15. evaluating a compliance of the patient with the treatment 

FIG. 17 is a flow chart illustrating steps included in 

another method of the invention. F^G. 2 illustrates a treatment plan specification screen 31 

as it appears on display 27 of workstation 24. Screen 31 

DESCRIPTION includes a patient field 26 for specifying a patient to be 

The present invention is a system and method for con- evaluated and a disease field 28 for specifying the patient's 

trolling patient access to an entertainment program to disease. The preferred embodiment will be described with 

encourage a patient to comply with a treatment plan. In the reference to a patient who has diabetes, although it is to be 

following detailed description, numerous specific details arc understood that the system may be used with patients having 

set forth in order to provide a thorough understanding of the any type of health condition which requires a treatment plan, 

present invention. However, it wiU be apparent to one of Screen 31 includes check boxes 30 for selecting desired 

ordinary skill in the art that these specific details need not be monitoring types. The monitoring types determine how the 

used to practice the invention. In other instances, well compliance of the patient with the treatment plan is to be 

known structures, interfaces, and processes are not shown in monitored. For example, a diabetic patient may be moni- 
detail to avoid unnecessarily obscuring the present inven- 45 to red through a blood glucose meter, interactive telephone 

tion. questions, on-scrcen questions, or an interactive educational 

A preferred embodiment of the invention is illustrated in program. This list of monitoring types represents a sample of 

FIGS. 1-9. FIG. 1 is a schematic block diagram of an access the presently preferred monitoring types and is not intended 

control system 10 for controlling patient access to an enter- to limit the scope of the access control system, 
tainment program. The system includes an entertainment 50 Screen 31 also includes check boxes 32 for selecting 

program source 11 for broadcasting the entertainment pro- evaluation criteria corresponding to each monitoring type 

gram to a local cable operator headend 12. In the preferred and data fields 34 for specifying criteria values. For 

embodiment, program source 11 is a satellite television example, FIG. 2 illustrates that the healthcare provider has 

broadcast system and the entertainment program is a tele- selected glucose monitoring for the patient. The healthcare 
vision program. Headend 12 is connected via cable to a 55 provider has also specified minimum glucose values, maxi- 

television set-top processor 14, in the preferred embodiment mum glucose values, and a minimum number of glucose 

a cable converter box. measurements the patient must make to comply with the 

Set-top processor 14 is connected to a program display treatment plan. The healthcare provider has further specified 

unit, such as a television 16, for displaying the television telephone question monitoring for the patient and a mini- 
program to the patient. Specific techniques for establishing 60 mum score to be achieved by the patient in answering the 

a cable television system in this manner are well known in questions. Screen 31 further includes a monitoring interval 

the art. Although set-top processor 14 is illustrated as a field 36 for specifying a desired monitoring interval, an OK 

separate device in FIG. 1, those skilled in the art will button 38 for confirming the information entered in screen 

appreciate that processor 14 may be built into the television 31, and a CANCEL button 40 for canceling the information 
or built into a video cassette recorder. 55 entered in screen 31. 

A central server 18 of a healthcare chnic is connected to FIG. 3 is a schematic block diagram illustrating server 18 

headend 12 such that server 18 is in communication with in greater detail. Server 18 has a patient database 42 for 
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Storing plan specification 44 received from workstation 24 specification 44 is selected by a healthcare provider and 

and measurements 50 received from device 22. Database 42 stored in database 42. Tbe healthcare provider stores plan 

is further capable of storing compliance questions 46, specification 44 including the selected evaluation criteria in 

patient answers 48, and compliance instructions 52. Server database 42 by completing screen 31 on workstation 24 and 
18 includes a call processing application 54 for placing an 5 pressing OK button 38, as shown in FIG. 2. 
automated telephone call to the patient. Application 54 is Next, evaluation program 56 determines if the healthcare 

designed to ask compliance questions 46 and receive patient provider specified telephone monitoring for the patient, 

answers 48 through telephone 20 and digital/tone signal decision step 202. If telephone monitoring is not specified, 

converter 58. A compliance questions script 82 containing evaluation program 56 proceeds to decision step 208. If 
sample compliance questions is shown in FIG. 5. The lO telephone monitoring is specified, call processing applica- 

programming of an automated call processing application to tion 54 completes an automated telephone call to the patient, 

perform these funcUons is well known in the art. step 204. Call processing application 54 places the call to the 

Server 18 further includes a data view program 61. Data patient through telephone 20 and asks compliance questions 

view program 61 is designed to display device measure- 46. The patient answers the questions using the touch tone 
ments 50 and a compliance status of the patient on the 15 key pad of telephone 20. Patient answers 48 are received 

display of workstation 24. FIG. 9 shows a sample data view through converter 58 and stored in database 42. Next, 

90 produced by the data view program illustrating a diabetic evaluation program 56 compares patient answers 48 to the 

patient's compliance data. Data view 90 includes a graph of evaluation criteria specified in plan specification 44, step 

the device measurements, as well as a compliance status 206. 

field 92 indicating the current compliance status of the 20 As shown in FIG. 2, the healthcare provider specified that 

patient. Specific techniques for creating a data view program the compliance questions need only be completed by the 

to display data in this manner are well known in the art. patient to be in compliance. In an alternative embodiment, 

Referring again to FIG. 3, server 18 additionally includes the healthcare provider may enter a minimum numeric score 

an evaluation program 56. Evaluation program 56 is the patient must achieve to be in compliance. In this 

designed to compare the compliance data received in data- embodiment, the evaluation program includes program logic 

base 42 to the evaluation criteria specified in plan specifi- for scoring the patient answers and for comparing the 

cation 44 to determine a compliance status of the patient. patient's score to the minimum score specified by the 

Evaluation program 56 also includes program logic for healthcare provider. 

performing various control functions described in the opera- The advantage of merely requiring the patient to provide 

tion section below. Specific techniques for creating an •'^ complete answers to the compliance questions is that it 

evaluation program to perform the control functions removes the temptation for the patient to be untruthful in his 

described are well known in the art. or her answers in an effort to achieve a false compliance 

Server 18 is connected to a data transmitter/receiver 60 status. It is a significant advance in healthcare to motivate a 

for transmitting data to headend 12 and receiving data from patient to supply information to a healthcare provider on a 

headend 12 through a data link 62, It will be apparent to one regular basis, even if the information indicates that the 

skilled in the art that data link 62 may comprise a telephone patient is having difficulty with the treatment plan. Thus, in 

line, radio signal link, satellite link, or any other suitable link the preferred embodiment, the patient is deemed to be in 

for transmitting data between a server and a cable headend. compliance if the patient provides complete answers to the 

BG. 4 is a schematic block diagram illustrating the compliance questions 
interaction of headend 12, set-lop processor 14, and televi- Following step 206, evaluation program 56 proceeds to 

sion 16 in greater detail. Headend 12 is designed to receive decision step 208, determining if the healthcare provider 

television program signals from program source 11 and relay specified device monitoring for the patient. If device moni- 

the program signals to set-top processor 14 through a signal toring is not specified, evaluation program 56 proceeds to 
path 66. Headend 12 is further designed to receive data 45 decision step 216. If device monitoring is specified, evalu- 

signals from server 12 through link 62 and relay the data ation program 56 proceeds to step 210, prompting the patient 

signals to set-top processor 14 through a signal path 64. It to transmit measurements 50 to server 18. 
will be apparent to one skilled in the art that signal paths 64 To prompt the patient, server 18 transmits prompt signals 

and 66 may be located in the same transmission cable to set-top processor 14 through link 62 and path 64, as 

connecting set-top processor 14 to headend 12. shown in FIG. 4. The prompt signals include prompt data 

Set- top processor 14 has a television tuner 72 for receiv- used by text generator 76 to generate a prompting message 

ing the television program signals from signal path 66. on television 16. Microprocessor 70 places switch 78 in its 

Set-top processor 14 also has a data receiver 68 for receiving first position to connect text generator 76 to television 16. 

the data signals from signal path 64 and for relaying the data Generator 76 then produces a prompt message 84 which is 
signals to a microprocessor 70. A memory 74 and a video 55 displayed on television 16, as shown in FIG. 6. 
text generator 76 are connected to microprocessor 70. Set- Upon reading the prompt, the patient transmits measure- 

top processor 14 also includes a switch 78 controlled by ments 50 from monitoring device 22 to central server 18, 

microprocessor 70. The switch has a first position for step 212, and the measurements are stored in database 42. 

connecting generator 76 to television 16 and a second Evaluation program 56 then compares the measurements to 
position for connecting timer 72 to television 16. Generator 60 the criteria values specified by the healthcare provider, step 

76 is designed to generate text messages for display on 214. In step 216, evaluation program 56 determine a com- 

television 16. Sample text messages are shown in FIGS. 6-8 pliance status of the patient based on the comparison of 

and will be explained in detail below. measurements 50 and patient answers 48 to the correspond- 

The operation of the preferred embodiment is illustrated ing criteria values specified by the healthcare provider. If the 
in FIG. 10, FIG. 10 is a flow chart showing a preferred 65 patient is in compliance, a compliance message is displayed 

method of using access control system 10 to encourage the to the patient, step 218, and access is granted to the televi- 

patient to comply with the treatment plan. In step 200, plan sion program, step 220. 
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To display the compliance message and grant access to the 
television program, server 18 transmits comphance message 
signals and a grant access control signal to set-top processor 
14 through link 62 and path 64, as illustrated in FIG. 4. The 
compliance message signals include compliance message 5 
data used by text generator 76 to generate the compliance 
message on television 16. Microprocessor 70 places switch 
78 in its first position to connect text generator 76 to 
television 16. Generator 76 then produces a compliance 
message 86 which is displayed on television 16, as shown in 10 
FIG. 7. The grant access control signal instructs micropro- 
cessor 70 to place switch 78 in its second position following 
the display of message 86. In its second position, switch 78 
connects tuner 72 to television 16 so that the patient has 
access to the television program. is 

If the patient is not in compliance, an instructional mes- 
sage is displayed to the patient, step 222, and access is 
restricted to the television program, step 224. To display the 
instructional message and restrict access to the television 
program, server 18 transmits instruction signals and a 20 
restrict access control signal to set-top processor 14. The 
instruction signals include instructional message data used 
by text generator 76 to generate the instructional message on 
television 16. Microprocessor 70 places switch 78 in its first 
position to connect text generator 76 to television 16. 25 
Generator 76 then produces the instructional message which 
is displayed on television 16. 

FIG. 8 shows a sample instructional message 88 as it 
appears on television 16. Message 88 contains an explana- 
tion of why access to the entertainment program is being 
restricted and compliance instructions which include a, , 
description of an action the patient must perform to satisfy 
the evaluation criteria. The restrict access control signal 
instructs microprocessor 70 to maintain switch 78 in its first 
position following the display of message 88. In its first 
position, switch 78 disconnects tuner 72 from television 16 
so that the patient is denied access to the television program. 

In step 226, the compliance data and compliance status of 
the patient are displayed to the healthcare provider in 
compliance data view 90, as shown in FIG. 9. Next, the 
health care provider determines if he or she wishes to modify 
the patient's treatment plan specification, decision step 228. 
If the healthcare provider desires to modify the plan 
specification, he or she returns to step 200, storing the plan 
specification in the database. If the healthcare provider docs 
not desire to modify the plan specification, evaluation pro- 
gram 56 returns to step 202 and continues the monitoring 
loop at the specified monitoring interval. 

FIGS. 11-12 illustrate a second embodiment of the inven- 50 
tion. The second embodiment differs from the preferred 
embodiment in that the evaluation program is stored and 
executed in the set-top processor rather than the server. 
Thus, in the second embodiment, the compliance status of 
the patient is determined by the set-top processor rather than 55 
the server. 

Referring to FIG. 11, an access control system 85 includes 
a set-top processor 14 having a microprocessor 70 and a 
memory 74. Memory 74 stores the evaluation program to be 
executed by microprocessor 70 to determine a compliance 60 
status of the patient and to perform the control functions 
described in the operation section below. The programming 
of a microprocessor to perform the functions described is 
well known in the art. Memory 74 further stores compliance 
instructions for the patient and prompt data used by text 65 
generator 76 to produce prompting messages for display on 
television 16. 



136 

8 

The second embodiment also differs from the preferred 
embodiment in that the patient is asked compliance ques- 
tions through television 16 rather than through an automated 
telephone call. System 85 includes a user input device, such 
as remote control 98, for entering patient answers to the 
compliance questions. Remote control 98 is preferably a 
standard infrared remote for generating infrared signals 100. 
Set-top processor 14 has a control receiver 102 connected to 
microprocessor 70 for receiving infirared signals 100 from 
remote control 98. 

The second embodiment further differs from the preferred 
embodiment in that monitoring device 22 is connected to 
set-top processor 14 rather than server 18. Set-top processor 
14 has a data port 96 connected to memory 74 through 
microprocessor 70. Device 22 is connected to data port 96 
through a connection cord 69 such that measurements 50 
may be uploaded to microprocessor 70 for storage in 
memory 74. Set-top processor 14 further includes a data 
receiver/transmitter 67 for receiving data input signals from 
headend 12 through signal path 64 and for transmitting data 
output signals to headend 12 through a signal path 94. Signal 
paths 64 and 94 are preferably located in the same trans- 
mission cable connecting set-top processor 14 to headend 
12. 

The operation of the second embodiment is shown in FIG. 

13. FIG. 13 is a flow chart showing a preferred method of 
using access control system 85 to encourage a patient to 
comply with a treatment plan. In step 300, plan specification 
44 and compliance questions 46 are transmitted from server 
18 to set-top processor 14 through link 62 and signal path 64. 
Plan specification 44 and compliance questions 46 are 
received by receiver/transmitter 67 and stored in memory 
74. In step 302, text generator 76 produces a compliance 
questionnaire which is displayed to the patient on television 
16. FIG. 12 illustrates a sample compliance questionnaire 
104 containing compliance questions 46. 

The patient enters answers 48 to compliance questions 46 
using remote control 98, step 304. llie patient answers are 
received through control receiver 102 and stored in memory 
74. Microprocessor 70 compares the patient answers to the 
criteria specified in plan specification 44, step 306. Next, 
microprocessor 70 determines if plan specification 44 speci- 
fies device monitoring for the patient, decision step 308. If 
device monitoring is not specified, microprocessor 70 pro- 
ceeds to decision step 316. If device monitoring is specified, 
microprocessor 70 proceeds to step 310, prompting the 
patient to upload device measurements 50 to set-top pro- 
cessor 14. 

To prompt the patient, text generator 76 generates a 
prompt message which is displayed on television 16 asking 
the patient to upload measurements 50 to set-top processor 

14. ITie patient then uploads the measurements from moni- 
toring device 22 to set-top processor 14 through cord 69, 
step 312. The measurements are received through data port 
96 and stored in memory 74. 

In step 314, microprocessor 70 compares the measure- 
ments to the criteria values specified in plan specification 44. 
In step 316, microprocessor 70 determines a compliance 
status of the patient based on the comparison of measure- 
ments 50 and patient answers 48 to the corresponding 
criteria values specified in plan specification 44, decision 
step 316, If the patient is in compliance, access is granted to 
the desired television program, step 318. To grant access, 
microprocessor 70 positions switch 78 in its second position 
to connect tuner 72 to television 16. Microprocessor 70 then 
proceeds to step 324. 
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If the patient is not in compliance, access is restricted to 
ttie television program, step 320, and the compliance 
instructions are displayed to the patient on television 16, step 
324. To restrict access to the television program and display 
the compliance instructions, microprocessor 70 places 5 
switch 78 in its first position to connect text generator 76 to 
television 16. 

Generator 76 then produces an instructional message 
which is displayed on television 16. As described in the 
preferred embodiment above, the message contains an 
explanation of why access to the entertainment program is 
being restricted and compliance instructions which include 
a description of an action the patient must perform to satisfy 
the evaluation criteria. Microprocessor 70 maintains switch 
78 in its first position following the display of the message 
so that the patient is denied access to the television program. 

In step 324, the device measurements, patient answers, 
and compliance status of the patient are transmitted from 
set-top processor 14 to server 18 through signal path 94 and 
Unk 62. The compliance status, measurements, and patient 
answers are stored in database 42. The remaining operation 
of the second embodiment is analogous to the operation of 
the preferred embodiment described above. 

Although the second embodiment has been described with 
the central server communicating with the set-top processor 25 
through the cable headend, it is obvious that the central 
server could also be connected directly to the set-top pro- 
cessor through telephone lines, or a similarly suitable net- 
work connection. Communication through the cable head- 
end is presently preferred so that the set-top processor need 3Q 
only have one network connection, but it is anticipated that 
the central server may be in direct communication with the 
set-top processor. 

FIG. 14 shows a third embodiment of the invention. The 
third embodiment is similar in design and operation to the 35 
second embodiment described above. However, the third 
embodiment differs from the second embodiment in that the 
central server and workstation are replaced by a single 
healthcare provider computer. The third embodiment also 
differs from the second embodiment in that data is trans- 49 
ferred between the set-top processor and provider computer 
using a data storage card rather than network connections. 

As shown in FIG. 14, an access control system 115 
includes a heahhcare provider computer 25, preferably a 
personal computer. Computer 25 includes patient database 45 
42 for storing plan specification 44, compliance questions 
46, patient answers 48, and device measurements 50. Com- 
puter 25 also includes a data card readerAvriter 124 for 
receiving a data storage card 128, such as a smart card or 
computer disk. Reader/writer 24 is designed to read data 50 
from card 128 and write data to card 128. Set-top processor 
14 has a corresponding card readerAvriter 126 for reading 
data from card 128 and writing data to card 128. 

The operation of the third embodiment is analogous to the 
operation of the second embodiment previously described 55 
with reference to FIG. 13. The operation of the third 
embodiment differs only in step 300, transmitting plan 
specification 44 and compliance questions 46 to set-top 
processor 14, and step 324, transmitting the compliance data 
to database 42. In the third embodiment, step 300 is per- 60 
formed by writing plan specification 44 and compliance 
questions 46 on card 128 using reader/writer 124 of provider 
computer 25. The healthcare provider typically performs 
this step during a patient office visit. The patient then takes 
card 128 to set-top processor 14 and inserts card 128 in 65 
readerAvriter 126. Plan specification 44 and compliance 
questions 46 are then read and stored in memory 74. 
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Similarly, step 302 is performed by writing patient 
answers 48 and measurements 50 on card 128 using reader/ 
writer 126 of set-top processor 14. The patient then takes 
card 128 to the healthcare provider. The heahhcare provider 
inserts card 128 in readerAvriter 124. Patient answers 48 and 
measurements 50 are then read and stored in database 42. 
Other than the differences described, the operation of the 
third embodiment is the same as the operation of the second 
embodiment described above. 

A fourth embodiment of the invention is illustrated in 
FIGS. 15-16. The fourth embodiment differs from the 
preferred embodiment in that the entertainment program 
source is a world wide web server and the entertainment 
program is a web entertainment program. Referring to FIG. 
15, an access control system 105 includes a web server 106 
connected to a web television set-top processor 15. Set-top 
processor 15 is connected to television 16 such that televi- 
sion 16 displays to the patient world wide web programs 
accessed through set-top processor 15. Workstation 24 is 
networked to web server 106 for entering in web server 106 
plan specification 44. 

The fourth embodiment also differs from the preferred 
embodiment in that the compliance data collected from the 
patient includes patient responses to an interactive educa- 
tional program. Referring to FIG. 16, web server 106 
includes an interactive educational program 114 for teaching 
the patient proper treatment of his or her health condition 
and for asking the patient questions about the information 
presented. Such interactive educational programs for teach- 
ing a patient about a heahh condition are well known in the 
art. Web server 106 also includes a patient database 42 for 
storing plan specification 44 received from workstation 24 
and patient responses 120 to program 114. 

Web server 106 further includes a router 118 for routing 
patient access between educational program 114 and a web 
entertainment program 116. Web server 106 additionally 
includes evaluation program 56. In this embodiment, evalu- 
ation program 56 is designed to compare patient responses 
120 received in database 42 to the evaluation criteria speci- 
fied in plan specification 44 to determine a compliance status 
of the patient. Evaluation program 56 also includes program 
logic for performing various control functions described in 
the operation section below. Specific techniques for creating 
an evaluation program to perform the control functions 
described are well known in the art. 

Set-top processor 15 includes a web browser program 110 
stored in memory 74. Set-top processor 15 also includes a 
modem 108. Microprocessor 70 is connected to memory 74 
and modem 108 to execute browser program 110 and access 
web server 106 through internet communication network 
112. Set-top processor 15 also includes control receiver 102 
connected to microprocessor 70 for receiving infrared sig- 
nals 100 from remote control 98, 

The operation of the fourth embodiment is shown in FIG, 
17. FIG. 17 is a flow chart showing a preferred method of 
using system 105 to control patient access to entertainment 
program 116. In step 400, plan specification 44 is stored in 
web server 106 through workstation 24. Next, the patient 
accesses web server 106 through set-top processor 15 and 
network 112. Router 118 initially routes the patient to 
educational program 114 and restricts access to entertain- 
ment program 116. Educational program 114 is displayed on 
television 16, step 402. 

As the patient interacts with educational program 114, he 
or she enters patient responses 120 using remote control 98. 
Patient responses 120 are received by web server 106 and 
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Stored in database 42, step 404. Next, evaluation program 56 
compares the patient responses to the criteria specified in 
plan specification 44, step 406. Evaluation program 56 then 
determines if the patient is in compliance, decision step 408. 
If the patient is in compliance, access is granted to enter- 5 
tainment program 116, step 410. To grant access, evaluation 
program 56 instructs router 118 to route the patient to 
entertainment program 116. 

If the patient is not in compliance, access is restricted to 
entertainment program 116, step 412. Router 118 continues 
to restrict the patient's access to entertainment program 116 
until evaluation program 56 determines that the patient is in 
compliance. The remaining operation of the fourth embodi- 
ment is analogous to the operation of the preferred embodi- 
ment described above. 

SUMMARY, RAMIFICATIONS, AND SCOPE 

Although the above description contains many 
specificities, these should not be construed as limitations on 
the scope of the invention but merely as illustrations of some 
of the presently preferred embodiments. Many other 20 
embodiments of the invention are possible. For example, the 
invention is not limited to controlling patient access to a 
television program or world wide web program. The method 
of the invention is equally effective for controlling access to 
any entertainment program which may be broadcast or 25 
otherwise transmitted to consumers. In embodiments that 
control access to television programs, the invention is not 
limited to cable television systems. It is anticipated that the 
method of the invention will be used with direct broadcast 
satellite systems or any other system for broadcasting tele- 
vision programming. 

Additionally, the set-top processor described is exemplary 
of just one possible embodiment of the invention. Those 
skilled in the art will appreciate that many other types of 
processors may be used to restrict access to an entertainment 35 
program. For example, an alternative embodiment includes 
a processor having a signal decoder which is selectively 
enabled and disabled by an entertainment broadcast com- 
pany. In this embodiment, the broadcast company receives 
the patient's compliance status directly from the central 40 
server or healthcare provider and grants or restricts access to 
its broadcast entertainment programs by selectively enabling 
and disabling the processor. 

Further, the preferred embodiment describes the use of 
medical monitoring devices and telephones for collecting 45 
compliance data from the patient. However, many other 
methods of collecting data from a patient are possible in 
alternative embodiments. For example, the patient could be 
provided with an electronic logbook and modem for trans- 
mitting compliance data via telephone lines. In another 50 
embodiment, the patient is provided with a paper based 
logbook and an automated reader for digitizing and trans- 
mitting the compliance data to the patient database. 
Alternatively, the patient could mail or fax the compliance 
data to the healthcare provider for entry into the database. 55 

The compliance questions and compliance instructions 
illustrated are exemplary of just one possible embodiment of 
the invention. Many other questions and instructions may be 
displayed or telephoned to patients in alternative embodi- 
ments. Additionally, the preferred embodiment describes a 60 
system and method for encouraging patients having diabe- 
tes. However, the invention is not limited to diabetic 
patients. The system and method described are equally 
effective for patients having asthma, hypertension, cardio- 
vascular disease, eating disorders, HIV, mental health 65 
disorders, or any other health condition requiring a treatment 
plan. 
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Therefore, the scope of the invention should be deter- 
mined not by the examples given but by the appended claims 
and their legal equivalents. 

What is claimed is: 

1. A system for controlling patient access to an entertain- 
ment program to encourage a patient to comply with a 
treatment plan, the system comprising: 

a) a monitoring means for collecting patient compliance 
data; 

b) a memory means for storing compliance evaluation 
criteria; 

c) an evaluation means for comparing the compliance data 
to the evaluation criteria to determine if the patient is in 
compliance with the treatment plan; and 

d) an access control means in communication with the 
evaluation means for granting access to the entertain- 
ment program if the patient is in compliance with the 
treatment plan and for restricting access to the enter- 
tainment program if the patient is not in compliance 
with the treatment plan. 

2. The system of claim 1, wherein the memory means 
further stores compliance instructions and the system further 
comprises a display means in communication with the 
memory means for displaying the instructions to the patient. 

3. 'llie system of claim 2, wherein the instructions include 
a description of at least one action the patient must perform 
to satisfy the evaluation criteria. 

4. The system of claim 1, wherein the compliance data 
comprises measurements of a physiological condition of the 
patient and the monitoring means comprises a monitoring 
device for producing the measurements. 

5. The system of claim 1, wherein the compliance data 
comprises patient answers to compliance questions and the 
monitoring means comprises a telephone and an automated 
call processing means for asking the compliance questions 
and for receiving the patient answers through the telephone. 

6. The system of claim 1, wherein the compliance data 
comprises patient answers to compliance questions and the 
monitoring means comprises a display means for displaying 
the compliance questions to the patient and a user input 
device in communication with the display means for enter- 
ing the patient answers. 

7. The system of claim 1, wherein the compliance data 
comprises patient responses to an interactive educational 
program and the monitoring means comprises a program 
display means for displaying the educational program to the 
patient and a user input device in communication with the 
program display means for entering the patient responses. 

8. The system of claim 1, further comprising a worksta- 
tion in communication with the monitoring means and the 
evaluation means for displaying the compliance data and a 
compliance status of the patient to a healthcare provider. 

9. The system of claim 1, further comprising a worksta- 
tion in communication with the memory means for entering 
the evaluation criteria into the memory means. 

10. The system of claim 1, wherein the entertainment 
program comprises a web program and the access control 
means comprises a web server for granting and restricting 
access to the web program. 

11. The system of claim 1, wherein the entertainment 
program comprises a television program and the access 
control means comprises a television set-top processor. 

12. The system of claim 11, wherein the set-top processor 
includes the evaluation means. 

13. ITie system of claim 1, wherein the evaluation means 
is located on a server in communication with the set-top 
processor. 
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14. A system for encouraging a patient to comply with a b) storing in the access control systena compliance evalu- 
treatment plan, the system comprising: ation criteria; 

a) a program display means for displaying an entertain- c) determining in the access control system if the patient 
mem program to the patient; ^ »" compliance with the treatment plan by comparing 

. . 11 - 1- 5 the compliance data to the evaluation criteria; 

b) a momtonng means for collectmg patient comphance . . . . • . c *u 

* . a) granting access to the entertamment program ii the 

' patient is in compliance with the treatment plan; and 

c) a server in communication with the monitoring means restricting access to the entertainment program if the 
for receiving the compliance data, the server mcluding patient is not in compliance with the treatment plan. 

a database for storing compliance evaluation criteria 27. The method of claim 26, further comprising the step 

and an evaluation means for comparing the compliance of displaying to the patient compliance instructions, 

data to the evaluation criteria to determine a compli- 28. The method of claim 27, wherein the instructions 

ance status of the patient; and include a description of at least one action the patient must 

d) an access control means in communication with the perform to satisfy the evaluation criteria. 

server and the program display means for controlling 35 29. The method of claim 26, wherein the compliance data 

access to the entertainment program in dependence comprises measurements of a physiological condition of the 

upon the compliance status of the patient- P^t^^"^' ^^^^^s control system mcludes a momtonng 

15. The system of claim 14, wherein the database further d^^^^^ .^^^ producing the measurements and a memory 
stores compliance instructions and the system further com- ^^^."^ communication with the momtonng device for 

.... , f J- 1 • «u • * stonng the measurements, and the step of collecting the 

pnses instruction display means for displaying the instruc- 20 r 1 . • .u « 1 1 • 

" h' J & compliance data in the access control system composes the 

Z^^^^^^° ' c t • L • . step of transmitting the measurements from the monitoring 

16. The system of clarni 15, wherein the mstructions ^^^-^^ ^j^^ memory means. 

include a description of at least one action the patient must 30 ^^^^^ ^^^-^ 26, wherein the compliance data 

perform to satisfy the evaluation cntena. comprises patient answers to compliance questions and the 

17. The system of claim 14, wherein the compliance data 25 step of collecting the compliance data comprises the steps of 
comprises measurements of a physiological condition of the asking the compliance questions and receiving the patient 
patient and the monitoring means comprises a monitoring answers through an automated telephone call. 

device for producing the measurements. 31. The method of claim 26, wherein the compliance data 

18. The system of claim 14, wherein the compliance data comprises patient answers to compliance questions and the 
comprises patient answers to compliance questions and the 30 step of collecting the compliance data comprises the step of 
monitoring means comprises a telephone and an automated displaying the compliance questions to the patient on a 
call processing means for asking the compliance questions display unit and entering the patient answers through a user 
and for receiving the patient answers through the telephone. input device. 

19. The system of claim 14, wherein the compliance data 32. The method of claim 26, wherein the compliance data 
comprises patient answers to compliance questions and the 35 comprises patient responses to an interactive educational 
monitoring means comprises a question display means for program and the step of collecting the compliance data 
displaying the compliance questions to the patient and a user comprises the step of displaying the educational program to 
input device in communication with the question display the patient on a display unit and entering the patient 
means for entering the patient answers. responses through a user input device. 

20. The system of claim 14, wherein the compliance data 40 33. ^Fhe method of claim 26, further comprising the step 
comprises patient responses to an interactive educational of displaying the compliance data to a healthcare provider, 
program and the monitoring means comprises an educa- 34. The method of claim 26, further comprising the step 
tional program display means for displaying the educational of displaying a compliance status of the patient to a health- 
program to the patient and a user input device in commu- care provider. 

nication with the educational program display means for 45 35. The method of claim 26, wherein the access control 

entering the patient responses. system comprises a television set-top processor and the step 

21. The system of claim 14, further comprising a work- of storing the evaluation criteria in the set-top processor 
station networked to the server for entering the evaluation comprises the step of transferring the evaluation criteria 
criteria into the database. from a healthcare provider computer to the set- top processor 

22. The system of claim 14, further comprising a work- 50 using a data storage card. 

station networked to the server for displaying the comph- 36. The method of claim 26, wherein the entertainment 

ance data and the compliance status to a healthcare provider. program comprises a television program and access to the 

23. 'llie system of claim 14, wherein the program display television program is granted and restricted using a televi- 
means comprises a television and the entertainment program sion set-top processor, 

comprises a television program. 55 37. The method of claim 26, wherein the entertainment 

24. The system of claim 23, wherein the access control program comprises a web program and access to the web 
means comprises a television set-top processor connected to program is granted and restricted by a web server. 

the television. 38. A method for encouraging a patient to comply with a 

25. The system of claim 14, wherein the server comprises treatment plan, the method comprising the following steps: 
a web server and the entertainment program comprises a go a) providing a program display unit for displaying an 
web program. entertainment program to the patient, an access control 

26. A method for controlling patient access to an enter- means connected to the program display unit for con- 
tainment program to encourage a patient to comply with a trolling access to the entertainment program, and a 
treatment plan, the method comprising the following steps: server in communication with the access control 

a) collecting in an access control system compliance data 65 means, the server including a database; 

for determining if the patient is in compliance with the b) collecting in the database compliance data for deter- 

treatment plan; mining a compliance status of the patient; 
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c) Storing in the database compliance evaluation criteria 
for evaluating the compliance data; 

d) determining the compliance status of the patient by 
comparing the compliance data to the evaluation cri- 
teria; and ^ 

e) granting or restricting access to the entertainment 
program in dependence upon the compliance status of 
the patient by transmitting an access control signal 
from the server to the access control means. 

39. The method of claim 38, further comprising the step 
of displaying compliance instructions on the program dis- 
play unit. 

40. llie method of claim 39, wherein the instructions 
include a description of at least one action the patient must 
perform to satisfy the evaluation criteria. 

41. The method of claim 38, wherein the compliance data 
comprises measurements of a physiological condition of the 
patient and the step of collecting the compliance data in the 
database comprises the steps of producing the measurements 
with a monitoring device and transmitting the measurements 
from the monitoring device to the database. 
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42. The method of claim 38, wherein the compliance data 
comprises patient answers to compliance questions and the 
step of collecting the compliance data comprises the steps of 
asking the compliance questions and receiving the patient 
answers through a telephone. 

43. The method of claim 38, wherein the compliance data 
comprises patient answers to compliance questions and the 
step of collecting the compliance data comprises the step of 
displaying the compliance questions on the program display 
unit and entering the patient answers through a user input 
device. 

44. The method of claim 38, further comprising the step 
of displaying the compliance data to a healthcare provider. 

45. 'llie method of claim 38, further comprising the step 
of displaying a compliance status of the patient to a health- 
care provider. 

46. The method of claim 38, wherein the entertainment 
program comprises a television program, the program dis- 
play unit comprises a television, and the access control 
means comprises a television set -top processor. 
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